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Introduction 
 
Integration of oral health into the primary health care (PHC) system is a policy 
objective in Kenya (1). This is particularly important in human immuno-deficiency 
Virus (HIV) infected patients because of their additional oral health needs. 
This chapter describes the objectives of the PhD thesis, ‘Oropharyngeal candidiasis 
as a marker for HIV infection: impact of community and professional health care 
workers in Kenya’ to test the integration of oral health care of HIV patients into the 
primary health care setting, in a project that was piloted in Nairobi East district, 
Nairobi County, in Kenya. This chapter also describes the implementation process 
which included formulation (and evaluation) of 2 oral health training programs, 
administered to PHC workers in two tiers of the primary health care system in Kenya 
– PHC providers at health facility level (clinical officers and nurses) and community 
health workers (CHWs) at the community level.  
A description of delivery of (oral) health services in a primary health care 
setting with high HIV prevalence is given in a health policy context. In particular, 
reference is made to the structure of the PHC system, the health care workforce and 
the gaps in oral health care services delivery.  
PHC programs are often implemented in a dynamic environment (2,3) 
because of their intersectoral nature and their close interlinkage with governance (4). 
The PhD study was implemented at a time when the country was implementing 
health sector and political reforms. Therefore the project design, time lines and 
political transitions as well as barriers that paralleled the implementation stages are 
described as well.  
 
Historical background of the health policy 
 
Over the past two decades, the health sector in Kenya has undergone 
decentralization and structural changes to increase community access to health care 
(5, 6). The Kenya Health Policy Framework (KHPF) 1994-2010 (5) which provided 
the overall strategic policy direction was implemented in two five-year medium plans 
– National Health Sector Strategic Plan (NHSSP) I and II from 1999-2004 and 2005-
2010 respectively (7, 8) and operationalized by annual operation plans (AOPs). The 
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current KHPF 2012-2030, which is developed in line with the 2010 Constitution (9) 
and the Kenya Vision 2030 (10), incorporates African and Regional health priorities 
and commitments such as the Millennium Development Goals (11). The annual work 
plans (AWPs) provide the operational focus each year. The health development 
agenda emphasizes on greater intersectoral collaboration and community 
involvement in health service provision and devolution of health provision from the 
national level to community level. The Ministry of Public Health and Sanitation 
(MOPHs) and the Ministry of Medical services (MOMS) respond to the expectations 
of the development agenda in collaboration with the provincial and district health 
management teams (DHMTs).   
 
Organization of the Primary Health Care system 
 
The NHSSP II defined six levels of care1  which provided preventive and curative 
care. These levels apply to both government health facilities as well as private, 
NGOs and FBOs and are described below.  
Level 1 is the community. At community level, the main service providers are 
community health workers (CHWs). They are trained and assigned to give 
supportive and promotive health services to the households under the supervision of 
community health committees (CHCs) and community health extension workers 
(CHEWs) (12-14). For easy governance, CHWs are organised into community units 
(CUs). Their numbers per CUs community unit varies from 50-100, across 
geographical regions in the country due to variations in population distribution and 
structure of the settlements. At the linking health facility, the facility health committee 
(FHC) which has representation from the CHCs supervises all the CUs and the 
CHCs that are linked to the health facilities. The district community strategy 
coordinator, who is also a member of the DHMT, takes charge of all CUs in the 
district through the FHCs and the CHCs. Selection of CUs, CHCs and FHCs 
democratically take place in chiefs’ meetings, referred to as Barazas, with 
participation of the DHMTs. Countrywide there are 1,480 CUs (15).  
Levels 2 and 3 comprise of clinics, dispensaries and health centres where the 
majority of the population receives basic curative and in patient services. In the 
                                                 
1
Level 1 = community; Level 2 = clinics, dispensaries; Level 3 = health centres; Level 4 = district 
hospitals; Level 5= referral hospitals; Level 6 = teaching hospitals. 
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private sector, the FBOs, NGOs and private health facilities are mainly licensed 
clinics operated by clinical officers and nurses averagely in two rooms. Some clinics 
partner with laboratory technicians to give also laboratory services. Many community 
members use these facilities and sometimes in preference to government facilities 
(16). Currently there are 2,593 private medical clinics, 3,960 dispensaries, 9,812 
health centres, 490 hospitals and 186 nursing homes (15). Levels 1, 2 and 3 are 
collectively referred to as the primary health care level. The bulk of health care 
facilities (98%) are at the PHC level.  
Levels 4 and 5 comprise of district, provincial and regional general hospitals 
which offer more specialized services as well as being referral centres for levels 1, 2 
and 3. Level 6 are the national referral and teaching hospitals.  
 
Political and structural transitions 
Within the framework of health reforms, three notable political transitions took place 
during the implementation of the program as described below: 
1. Restructuring of the districts – towards the end of 2009 (one year into the 
program), districts countrywide were restructured resulting in the Nairobi East 
district’s health division’s Embakasi, Njiru and Makadara becoming districts. 
The political changes however did not affect the administration and health 
functions of the health facilities. During our study, the terminology ‘divisions’ 
also changed to ‘districts’ during the implementation stages of the program.  
2. Restructuring of the provincial administration – in 2010 (nearly 2 years into the 
program), the promulgation of the new constitution (9) defined 47 county 
governments. Since then, Nairobi Province in now referred to as Nairobi 
County. Under the new constitution, the Ministry of Public health and 
Sanitation (MOPHs) and the Ministry of Medical services (MOMS) have also 
been merged to form the Ministry of Health which, since April 2013, is headed 
by the cabinet secretary. 
3. Restructuring of levels of health care – in 2012 the 6 levels of described 
above were reorganised into four 4 four broad tiers2. Level 1, the community, 
                                                 
 
2
 Tier 1 = community; Tier 2 = clinics, dispensaries, health centres; Tier 3 = district hospitals; Tier 4 = 
referral hospitals and teaching hospitals.    
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is now referred to as tier 1 or community level. Levels 2 and 3 (clinics, health 
centres 
Table 1.1. Restructuring of 6 Health care levels of care into 4 tiers health of care in 
Kenya 
 
 Old definition New definition 
Level 1 
  
Community Tier 1 
Community level 
Level 2 Clinics and dispensaries  Tier 2 
Level 3 Health centres Primary care level 
Level 4 
  
District hospitals 
  
Tier 3 
County level 
Level 5 Referral hospitals Tier 4 
Level 6 Teaching hospitals National level 
 
and dispensaries) were merged and are now referred to as tier 2 or the primary 
care level. Level 4 (district hospitals) is now referred to as tier 3 or county level. 
Levels 5 and 6 (referral and teaching hospitals) were merged and are now referred 
to as tier 4 or the national level (Table 1.1).  
Although the levels were re-defined, the functionality of these health facilities 
did not change. In this thesis the PHC system will refer to the community level that is 
tire 1 and the primary care level, that is tier 2.  
 
Primary health care workforce   
Human resources in health care, defined as ‘different kinds of clinical and non-
clinical staff responsible for public and individual health intervention’ (17) is a 
principal health system input. The performance of the health system depends on 
knowledge and technical skills of its workforce in the provision of health care 
services (17, 18) 
   Clinical health service providers in Kenya comprise of medical doctors, 
dentists, pharmacists, community oral health officers (COHOs), clinical officers (COs) 
and nurses. Their number is not adequate to serve its population. In 2008, Kenya 
had 14,869 enrolled and registered nurses, 2,118 clinical officers, 1,716 doctors 
(medical doctors, pharmacists and dentists) with the percentage distribution of 80%, 
11% and 9% respectively (19).  
The oral health sector has more severe human resource challenges. Currently 
there are only 555 registered dentists and only half are employed in the public sector 
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(20). This translates to <1 dentist per 10,000 people, the estimate recorded by WHO 
(21). The average total of 60 dentists who graduate every year from the 2 existing 
dental training schools do not meet the demands of the growing population. For a 
population of nearly 40 million, the health sector faces a severe shortage of health 
workers. In addition, staffing norms in Kenya (22) allow doctors in the public sector to 
be deployed in tires 3 and 4 so that health facilities in tier 2 (primary care level) do 
not have doctors.  
The main health service providers in the PHC system are therefore clinical 
officers and nurses. Clinical officers receive a 4 year basic training in clinical 
medicine at diploma level while nurses receive in-service training in nursing at 
diploma level for 3.5 (registered nurses) years or at certificate level for 2 years 
(enrolled community nurses). Being the only service providers, they are allowed to 
make diagnosis, to prescribe medications and to perform minor surgical procedures. 
Shortages of staff result in inaccessibility to health care services. 
 
Health financing 
The government recognises health financing as principal health system input. It’s 
target is to increase health expenditure from the current 5.2% of Kenya’s total 
government expenditure (4.8% of the GDP) to 15% though its development blue 
print, the Kenya vision 2030 (10). In its commitment to make health services more 
accessible to the citizens, the government collaborates with faith-based 
organizations (FBOs), non-governmental organizations (NGOs) and the private 
sector in health care delivery.   
Outpatient health services in public PHC facilities are currently offered free of 
charge. However health facilities are authorized to generate funds to improve their 
health activities by charging a minimum registration fee referred to as facility 
improvement fund (FIF) or user fees. FIF is Kenya shillings 10 and 20 per visit at 
dispensaries and at health centres respectively. In Nairobi County, the FIF is banked 
in a central account called the Nairobi Health Management Board account (NHMB). 
At the end of each three months (quarter), 50% of the banked FIF is remitted back to 
the health facilities Health Sector Services Fund (HSSF) bank account together with 
the HSSF fund. The HSSF is a utility fund that the central government quarterly 
transfers directly to public health facilities as part of the devolution of health services. 
Each public health facility in the country has a HSSF bank account where the central 
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government remits the money. The health facilities described earlier plan and 
manage their own health activities as well as all funds remitted to their health facility 
bank account.  
Children under five are exempted from paying FIF. Patients who need key 
services such as HIV testing and care and tuberculosis are also exempted from 
paying FIF. Each year health facilities are given drawing rights for drugs and 
supplies for commodities in proportionate to service workloads of the health facilities.  
The health facilities submit procurement plans to the central government to request 
for appropriate drugs (a pull system) according to their needs and consumption.  
One of the challenges that face the health facilities is stock out of drugs and 
commodities especially with the introduction of community strategy which increased 
demand for health services and referrals from the community.  
To make health services more accessible, the government partners with the 
private sector and FBOs in staffing, provision of essential drugs, training of staff and 
supervision to give quality services at subsidized rates. For example the government 
supplies immunization commodities, HIV testing kits, drugs for HIV care such as 
HAART, TB drugs and family planning commodities free of charge to the private 
sector so that the services can be offered at a minimal charge. This is particularly 
important in areas where there are no public health facilities. In some cases the 
government deploys staff to the private sector. The government also partners with 
stakeholders through the DHMTs to provide, equipment, updates, trainings and 
monthly staff support supervision in public and private health facilities in order to give 
quality health services to the community. All public and private health facilities use 
approved GOK data tools to give weekly, monthly and quarterly reports to the 
national level through the DHMTs. 
The government also partners with the private sector to offer a national social 
health insurance scheme called national hospital insurance fund (NHIF) to further 
cushion households from catastrophic expenditure (23). This scheme is compulsory 
for the formal sector employees. The fund comprehensively caters for in- and 
outpatient health costs in accredited government facilities, mission health providers 
and some private health providers across the country. The NHIF scheme is open 
and voluntary for the informal sector workers. Although there is also private health 
insurance, it is limited to high social economic population mainly in the urban areas 
due to the high cost of premiums. 
  
18 
 
 
HIV infection and HIV service delivery in Kenya  
 
HIV infection is a worldwide public health concern particularly in sub-Saharan Africa. 
At the end of 2010, about 68% of an estimated 34 million HIV infected people 
worldwide resided in sub-Saharan Africa where only 12% of the global population 
live. At the same time, 70% of 2.7 million new HIV infections and over 2/3 of the 
estimated 1.8 million HIV related deaths worldwide were in sub Saharan Africa (24).  
The HIV virus infects and destroys an important type of cells in the body’s 
immune system known as the T-helper cells, also called the CD4 cells (25). Over the 
following years, the HIV virus progressively depletes the number of the CD4 cells, 
thereby destroying the body’s immune system. This predisposes the body to various 
bacterial, fungal and viral infections and neoplasms. The infections that develop as a 
result of HIV damage to the immune system are called opportunistic infections. The 
end stage of HIV infection is acquired immunodeficiency syndrome (AIDS), where 
the infected patient succumbs to the opportunistic infections. On average, without 
antiretroviral intervention, an HIV infected adult takes 2-8 years to progress to AIDS 
(25).  
Until the mid-1980's, the human immunodeficiency virus (HIV) infection was 
largely unknown in Kenya. Since the first case was reported in 1984 (26), the HIV 
epidemic spread rapidly to the current prevalence of 7.4% (6.7-10.1%) with an 
estimated 2 million infected people distributed in varying geographic, cultural and 
socio economic backgrounds (27-29). The HIV pandemic has had a negative impact 
on Kenya’s economy in terms of increased medical expenditure and labour loss 
especially in the labour intensive sectors, and on life expectancy (29).  
 When the HIV infection was declared a national disaster in 1999, the 
government responded by forming the National Sexually Transmitted Infections (STI) 
and Aids Control Program (NASCOP) to spearhead implementation of programs to 
control the spread of HIV/AIDS and to provide care for the infected people. These 
programs included, awareness-creation campaigns, introduction of voluntary 
counselling centres (VCT), campaigns to prevent mother to child transmission of HIV 
infection (PMTCT), the control of the sexually transmitted infections, HIV counselling 
and testing, provision of prophylaxis and curative drugs for opportunistic infections 
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and provision of highly active antiretroviral therapy (HAART). These services are 
currently provided free of charge in all government health facilities and in private 
health facilities which partner with the government. 
 NASCOP coordinated various HIV training programs and guidelines in HIV 
care (30-32) to equip the health workers with the skills they required to manage the 
increasing number of HIV patients. Currently, trained health workers in Kenya 
provide HIV care and support to nearly 578,753 HIV infected patients and 207,833 
patients on HAART in 605 various ART sites in diverse geographic regions 
countrywide (15). A bulk of these services is offered in the PHC facilities, 
dispensaries, clinics and health centres by clinical officers and nurses.  
 
Oral health in HIV infection  
HIV related orofacial lesions are a public health challenge in HIV infection (33). Over 
90% of people are likely to experience these lesions in the course of HIV infection 
(34). The more common oral manifestations of HIV infection include oropharyngeal 
candidiasis (OPC), oral hairy leukoplakia, oral Kaposi’s sarcoma, necrotising 
gingivitis and enlargement of the parotid glands (35-39). Besides causing social 
embarrassment (40), these lesions cause pain and discomfort in the oral cavity, 
leading to reduced food intake and consequent weight loss in HIV patients whose 
immunity is already compromised.  
Early identification of HIV related oral lesions is beneficial to HIV patients who 
do not know their HIV status because they could be early warning signs of HIV 
infection when the immunity is moderately compromised. Identification of these 
lesions in patients who are on HAART could be an early warning sign of HAART 
failure and lowered immunological functions (36, 37, 39, 41-44). HAART are 
combinations of antiretroviral drugs given to HIV infected patients to inhibit the 
multiplication of the virus and as such reduce plasma viral loads to undetectable 
levels and thereby to boost the immunity of the patient. This results in disappearance 
of oral HIV-associated opportunistic infections (39). Appearance of this lesion in 
HAART patients could be an early warning sign of HAART failure and lowered 
immunological functions.  
 Despite the high burden of oral HIV lesions among HIV patients and the 
clinical importance of early detection of the oral symptoms, their diagnosis and 
management is still inadequate in many developing countries (45-48). The barriers to 
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diagnosis and treatment of oral HIV lesions in Kenya include unaffordable and 
inaccessible oral health care services and inadequate the oral health personnel (47). 
In a country with high HIV prevalence, the existing 250 dentists in public hospitals, 
who are confined to tier 3 and 4 of the health care system, do not meet the oral 
needs and the demands of the population and the additional oral health needs of the 
HIV patients. 
Integration of (oral) health services into the primary health care (PHC) level is 
a policy objective in Kenya (47, 49) aimed at establishing accessible and affordable 
oral health care services. The national oral health policy further emphasizes on 
special training curriculum for special groups and integration of oral health 
information into the national system to meet oral health needs of the population 
(Table 1.2).  
Integration of oral health care into the primary health care system would 
involve shifting the tasks of oral health care to clinical officers and nurses at the 
health facility level and CHWs at community level. The oral health tasks care include, 
oral examination in the general consultations, managing oral HIV lesions and 
identifying lesions that can be referred to higher levels of care and oral health 
promotion (48). This approach has been successful in Kenya such as in integration 
of HIV services into family planning (FP), tuberculosis (TB) and mother and child 
health (MCH) clinics (10) and, integration of mental health care into the PHC system 
in Kenya (50).  
Integration of oral health care into PHC will require training of PHC providers 
and CHWs to enhance their skills and competences and to build positive attitude to 
oral health care of HIV patients. The study team hypothesized that if the PHC 
providers and CHWs were trained to diagnose oral HIV lesions and related common 
oral conditions at their respective levels of care, more HIV infected people will be 
identified and referred for HIV testing. Early diagnosis and treatment may have a 
positive effect on their quality of life. But before PHC providers could be trained, it 
was thought necessary to assess their attitude, social norms and their intentions 
regarding oral examinations.  
The acceptance and feasibility of the integration process was tested in a pilot 
study in early identification and management of oral lesions in the PHC setting in 
Kenya. 
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Table 1.2. The National Oral Health policy on oral health promotion (Adapted from 
(1)  
 
 
Project site – Nairobi East district 
 
Nairobi East district is one of three larger districts in Nairobi County. The district, 
which has a vast surface area of 283 km2 and a population of nearly 1.3 million 
distributed in its three health divisions, Njiru (343,382), Embakasi (691,993) and 
Makadara (244,525) (Figure 1.1).  
 
Access to oral health care in Nairobi East District 
In 2009, Nairobi East district had a total of 532 health staff offering curative services 
in 28 public health facilities (all tier 2) and 60 registered private health facilities(51) 
for population of 1 million people (52). Currently there are 30 public health facilities 
comprising of 29 tier 2 public health facilities and 1 newly constructed public hospital 
in tier 4. The number of non-public health facilities rapidly increased to 161 in the 
government initiative to foster public private partnerships to increase access to 
health.  
 Clinical officers and nurses are the main service providers in both public and 
private sectors. In 2009 clinical officers and nurses comprised of 86% of all technical 
staff who offered curative services in both public and private sector, and 97% of staff 
offering curative services in the public sector (Table 1.3).  
  
 
 Integrate oral health programs into other PHC activities 
 Develop with community oral health programs with their participation 
 Integrate oral health information into national health information 
 Develop special curriculum for existing training programs for special groups 
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Map of Kenya showing  47 counties 
including Nairobi county 
 
 
 
 
 
MAKADARA DISTRICT
EMBAKASI DISTRICT
NJIRU DISTRICT
244,525
(Test)
= participating  
health facility
343,382
(Control)
691,993
 
  
Figure 1.1. Map of Kenya showing location of Nairobi County and Nairobi East 
district 
 
   
Table1.3. Human resources in registered health facilities in Nairobi East District in 
2009 and in 2012 
 
  
Description 
Public health facilities 
 
Private , NGO and FBO  health facilities 
   
Total 
2009/ 
2010 
 *** 
Total 
2012/ 
2013 
Level 
1 
Level  
2 
Level 
3 
Level 
4 
Level 
5 
Level 
6 
Level 
1 
Level 
2 
Level 
3 
Level 
4** 
Level 
5 
Level 
6 
(tier 1) (tier 2) (tier 3) (tier 4) (tier 1) (tier 2) (tier 3) (tier 4) 
Medical doctors* 0 0 0 0 0 0 0 4 33 32 0 0 
69 
(13%) 
103 
(8%) 
Dentists* 0 2 0 0 0 0 0 0 0 2 0 0 
4 
(1%) 
21 
(2%) 
Community Oral health 
officers* 
0 4 0 0 0 0 0 0 0 0 0 0 
4 
(1%) 
11 
(1%) 
Clinical officers* 0 18 10 0 0 0 0 5 17 1 0 0 
51 
(10%) 
268 
(22%) 
Nurses* 0 113 58 0 0 0 0 55 59 120 0 0 
405 
(76%) 
825 
(67%) 
Total * 0 137 68 0 0 0 0 64 109 155 0 0 
532 1227 
Other technical staff – 
nutritionists, pharmacists, etc. 
50 48 38 0 0 0 300 21 27 48 0 0 532 659 
Adapted from (51);   
 
FBO – faith based organization      NGO – nongovernmental organization 
*Staff who offer curative services at facility level **There is one FBO teaching hospital in the district 
***Source – Kenya Health Management Information system 2012/2013 
Map of Nairobi East District showing the intervention 
division (Njiru) and control division (Makadara), 
population and eight participating health facilities  
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 Although the government has employed more technical staff in the public 
sector, the proportion of clinical officers and nurses in the PHC private sector has 
remained nearly the same over the years. The additional 17 dentists shown in table 
1.3 are all stationed at the faith based FBO teaching hospital and the newly 
constructed district hospital in tier 4. The current dentist to population ratio of 1 to 
70,000 is inadequate for the current population. Besides, government policy to 
deploy doctors only in tier 3 and tier 4 (22) implies that dentists are not likely to be 
deployed in the PHC facilities in the near future. 
 For the purpose of this study, the word PHC providers will therefore be 
restricted to the clinical officers and nurses who offer clinical services in clinics, 
dispensaries and health centres in the public sector in Nairobi East District.   
 
Project design 
 
The project started in March 2009 through to January 2013 as outlined in Figure 1.2. 
In the first part of the project we plan to assess the attitudes of the PHC providers’ in 
Nairobi County towards oral examination in their routine clinical practice before 
designing training programs for the PHC providers and the CHWs. A questionnaire 
based on the theory of planned behaviour (53-55) will be formulated and 
administered. 
The result of this study will be the basis for the subsequent design of training 
programs in oral health for PHC providers and CHWs and their evaluation in both 
intervention and control groups. Trained PHCs will be expected to include oral 
examination into their daily routine work, and to refer suspected oral lesions for HIV-
testing. Trained CHWs were expected to identify patients with oral HIV lesions and to 
refer them to trained PHC providers in the 4 linking health facilities. The last 
objective is the determination of HIV resistance patterns among highly active 
antiretroviral treated patients. PHC providers working in HIV comprehensive care 
clinics (CCC) in the intervention group will be requested to refer HAART patients 
who developed OPC, for viral loads and resistancy testing assays.   
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Figure 1.2. Oropharyngeal candidiasis as a marker for HIV infection: impact of   
       community and professional health care workers in Kenya – project  
                  design and time line. 
 
 
This thesis describes these studies. The first study evaluated the willingness of PHC 
providers to integrate oral examinations into their routine practice (Chapter 2). This 
was followed by two studies assessing PHC workers’ current knowledge on oral 
health and HIV infection (Chapter 4, 6). Training programs for CHWs and PHWs, 
respectively, were developed and another two studies assessed their post-training 
knowledge (Chapter 7). The project ended with a study to determine antiretroviral 
drug resistance patterns in patients on chronic HAART that presented with OPC 
(Chapter 8).  
 
Objectives 
 
General objective 
To test the integration oral health of HIV patients into the PHC system through oral 
examinations, diagnosis and management of oral HIV lesions by PHC providers at 
the PHC level.   
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Specific objectives 
1. To assess attitudes, subjective norms and intentions of primary health care 
workers towards routine oral examination and management of patients who seek 
consultation in the health facilities in Nairobi province. 
2. To determine the effectiveness of a training program for PHC providers in 
integrating the diagnosis and management of oral HIV lesions into routine health 
care in Nairobi East District, Kenya.  
3. To determine the effectiveness of a community health workers’ training program 
for recognition of HIV-related orofacial lesions in Nairobi East District. 
4. To determine the HIV resistance patterns among highly active antiretroviral 
treated patients with oropharyngeal candidiasis (OPC) in Nairobi East district.  
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Attitude, subjective norms and intention to do routine oral 
examination for oropharyngeal candidiasis as perceived by primary 
health care providers in Nairobi Province 
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Abstract 
 
Objectives. To assess attitudes, subjective norms, and intentions of primary 
healthcare (PHC) providers in performing routine oral examination for Oropharyngeal 
candidiasis (OPC) during outpatient consultations.  
Methods. A 47-item Theory of Planned Behaviour-based questionnaire was 
developed and administered, in a cross-sectional survey, to 216 PHC providers 
(clinical officers and nurses) working in 54 clinics, dispensaries, and health centres in 
Nairobi Province in January 2010. The constructs – attitudes, subjective norms, and 
perceived behavioral control (dependent variables) – and their individual indirect 
(direct) items were analyzed for scores, internal validity, independent variables 
(district, gender, years of service, profession, and age), and contribution to intentions. 
Perceived behavioral control had low construct validity and was therefore removed 
from subsequent analyses. 
Results. The questionnaire was completed by 195 participants (90 percent response 
rate). PHC provider’s attitudes, subjective norms, and intentions to perform an oral 
examination during outpatient consultations were highly positive, with mean scores 
of 6.30 (0.82), 6.06 (1.07), and 5.6 (1.33), respectively, regardless of socio-
demographic characteristics. Indirect attitude and subjective norms were strongly 
correlated to their individual items (r = 0.63-0.79, P < 0.05 and r = 0.78-0.87, P < 
0.05) and moderately to their direct items (r = 0.44, P < 0.0001 and r = 0.52, P < 
0.0001). Attitudes (P = 0.0026) and subjective norms (P < 0.0001) were both 
predictive of intentions. 
Conclusions. PHC providers were willing to integrate patients’ oral health care into 
their routine medical consultations. Emphasizing the importance of detecting other 
oral problems and of the fact that routine oral examination for OPC is likely to give 
patients’ fulfillment will enhance PHC providers’ morale in performing routine oral 
examinations. Winning support from policy makers, their supervisors, specialists, 
and colleagues is important for motivating PHC providers to perform routine oral 
examinations for OPC at their workplaces. 
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Introduction 
 
Provision of essential oral health care for human immunodeficiency virus (HIV) 
patients within the context of primary health-care (PHC) programs is an important 
challenge in developing countries (1). In Kenya, 2.6 million people are estimated to 
be HIV infected and nearly 90 percent of them are likely to develop HIV-related oral 
lesions in the course of HIV infection (2).  
HIV-related orofacial lesions contribute to preventable morbidity associated 
with HIV infection by causing pain in the orofacial region and difficulties in chewing 
and swallowing. This leads to decreased food intake and inadequate nutrition in 
patients who have increased energy requirements (3). Oropharyngeal candidiasis 
(OPC), the most common HIV-related oral lesion, is a marker of HIV infection, a 
predictor of HIV disease progression, and a marker of virological failure in patients 
on antiretroviral therapy (4-8). Being often an early indicator of HIV infection, OPC 
could facilitate early referral of patients for HIV testing when their immune status is 
moderately compromised. Managing HIV-related oral lesions at an early stage could 
provide an opportunity to improve the quality of life of HIV-infected patients (1).  
Diagnosing HIV-related oral lesions requires an oral examination and skilled 
personnel. In Kenya, as in most other developing nations, most patients seek 
medical aid in PHC settings, where mainly clinical officers and nurses examine 
patients and provide care. Diagnosing oral lesions at the PHC level in Kenya has not 
been successful because the low number of oral health professionals cannot meet 
the oral health needs and demands of the population (9). If HIV-related orofacial 
lesions and in particular OPCs are to be detected, health personnel, other than those 
dentally trained, need to be identified and trained. As most outpatients consult PHC 
providers, these are in a unique position to examine the oral cavity, detect HIV-
related oral lesions, and promote the oral health of HIV patients.  
Unfortunately, no such training program for enhancing the skills and 
competences of the clinical officers and nurses exists in Kenya. This implies that the 
PHC providers need to be trained in diagnosing major oral diseases including OPC. 
Giving additional tasks to clinical officers and nurses may require a change in their 
attitudes and behavior in order to ensure sustainable and long-term participation. It is 
therefore essential that their attitudes, subjective norms, and intentions related to 
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performing routine oral examinations for OPC be assessed prior to the development 
of a training course.  
This study assesses the attitudes, subjective norms, perceived behavior 
control, and intentions of clinical officers and nurses with regard to performing 
routine oral examinations for OPC. 
 
Materials and Methods   
 
Approval for this study was obtained from the Kenyatta National Hospital/University 
of Nairobi Ethics and Research Committee (approval number KNH-ERC/A/474) and 
Ministry of Public Health and Sanitation (Ref. No. MPHS/IB/1/14 Vol. III). The 
provincial and district heads also gave written consent for the study to be carried out 
in the province and districts, respectively.  
 
Development of the questionnaire 
No questionnaire that had been used to report on the PHC providers’ attitudes, 
subjective norms, and intentions to perform routine examination of the oral cavity for 
OPC during consultations was found in the literature. Therefore, a questionnaire had 
to be developed. The development followed the step-by-step guidelines for 
constructing questionnaires based on the Theory of Planned Behaviour (TPB) (10-
13).  
The open-ended questionnaire for eliciting behavioural beliefs (positive and 
negative aspects of performing routine oral examination for OPC), normative beliefs 
(important others who would approve/disapprove of routine oral examination for 
OPC), and control beliefs situations/issues that positively and or negatively influence 
routine oral examination for OPC) toward routine oral examination for OPC was 
administered to 34 PHC providers (16 clinical officers and 18 nurses). In addition, the 
same 34 PHC providers participated in six focus group discussions to identify any 
issues not captured in responses from the open-ended questionnaire. No new theme 
or meaning was elicited by focus group discussions. Therefore, only responses from 
the open-ended questionnaire were used in developing the questionnaire.  
The responses to the open-ended questions were tabulated and studied to 
identify similar themes or meaning. Frequencies of responses, by themes/meaning, 
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were generated. Twelve behavioral beliefs, 11 normative beliefs, and 10 control 
beliefs that were most frequently and relevantly responded to were used in 
constructing the first draft on questions related to indirect measures for attitudes, 
subjective norms, and perceived behavioral control, respectively. A similar number of 
questions for outcome evaluation of behavioral beliefs, motivation to comply with 
normative beliefs, and control belief strengths, respectively, were drafted. In addition, 
seven adjectives, six items (three injunctive and three descriptive), four items (two 
control power and two capability), and three items were used in constructing 
questions to measure direct attitude, subjective norms, perceived behavioral control, 
and intentions to perform routine oral examination for OPC, respectively. The draft 
questionnaire comprised 86 questions. All the response scales were in a unipolar 
scale from 1 to 7, with 1 representing a negative, 4 neither negative nor positive, and 
7 a positive evaluation. The questionnaire contained a self-explanatory introduction 
that explained the purpose of the study and included a demonstration on how to 
score the items to minimize errors.  
The draft questionnaire was reviewed by 10 participants from the first focus 
group (five clinical officers and five nurses) in a second focus group discussion to 
assess the clarity of the questionnaire. The refined questionnaire was then piloted 
among 15 clinical officers and 20 nurses, randomly selected from various 
departments within health facilities. These PHC providers were excluded from the 
study sample. The responses were analyzed for associations between items 
intended to measure a given construct. Items with statistically insignificant 
correlations (P >0.05) were dropped when the final questionnaire was constructed. 
The final questionnaire, therefore, had 47 items for measuring attitude, subjective 
norms, perceived behavioral control, and intentions to perform routine oral 
examination for OPC, as summarized in Figure 2.1. 
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Figure 2.1. Schematic diagram of the Theory of Planned behaviour (TPB) 
questionnaire used to measure attitude, subjective norms, perceived 
behavioural control and intentions to perform routine oral examination for 
oropharyngeal candidiasis 
 
 
Selection of study population 
The study population comprised all PHC providers in Nairobi Province who were 
working in the public sector in January 2010. In Kenya, PHC providers are 
community health workers, who offer supportive services at community level and 
trained health personnel who offer clinical care and perform administrative functions 
at primary PHC facilities in public and private health facilities, army barracks, schools, 
and training institutions. The PHC facilities are clinics, dispensaries, and health 
centres with various departments, such as antenatal care, maternity, family planning 
clinics, tuberculosis clinics, HIV comprehensive care clinics, and general outpatient 
clinics. 
In Nairobi Province, however, the PHC facilities in the public sector are mainly 
staffed by clinical officers and nurses, who constitute over 95 percent of the health 
staff. To qualify at diploma level, clinical officers undergo a 4-year basic training 
course in clinical medicine. Registered nurses at diploma level have had 3.5 years of 
in-service training in nursing and enrolled community nurses at certificate level have 
had 2 years of training. The number of other clinical staff, comprising medical 
 
  
35 
 
doctors, dentists, and community oral health officers, is negligible. For the purpose of 
this study, the term “PHC providers” is therefore restricted to covering the clinical 
officers and nurses only.  
In 2010, 270 PHC providers were working in 54 clinics, dispensaries, and 
health centres in Nairobi Province. Of these, 45 in administrative positions and all 
nine in a military barrack were excluded from enrolling in the study, leaving 216 PHC 
providers eligible for inclusion.  
 
Administration of the questionnaire 
An updated list of the health facilities and the health personnel working in them in the 
three districts of Nairobi Province was obtained from the provincial medical office. 
This list was used in creating a schedule to ensure that all the health facilities were 
reached. A total of 216 questionnaires were delivered by a research assistant to the 
health personnel at their places of work. The PHC providers were asked to read the 
introductory passage and clarifications were made on any unclear issues. Then they 
filled in the questionnaire in total freedom. The filled questionnaires were checked for 
completeness. For PHC providers who were not present when the questionnaires 
were presented, the questionnaire and the instructions were given to the officer in 
charge of the health facility, who subsequently handed them to the PHC providers for 
filling in. For any questionnaire that could not be answered on the delivery day, an 
appointment was arranged by telephone for collection of the questionnaire, in person, 
to ensure that these questionnaires were completely answered. 
 
Statistical analysis 
 
Data entry and processing 
Data entered into an excel sheet were cleaned and analyzed with SAS software 
(SAS Institute, Cary, NC, USA) by the statistician (JM) of the College of Dental 
Sciences of the Radboud University Nijmegen Medical Centre, the Netherlands.  
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Table 2.1. Spearman rank correlation coefficients and their corresponding p-values  
for the test-retest reliability of 12 construct factors   
 
Constructed Factor  
Correlation 
coefficient 
p-value 
Attitude: Extent to which they were in favour of routine O/E 0.49977 0.0036 
Behavioural_beliefs: What they believe are outcomes of performing 
routine O/E 
0.82037 < 0.0001 
Outcome_evaluation: Extent to which they value the outcome of 
performing routine O/E  
0.86455 < 0.0001 
Injunctive_norms: Extent to which they think their important others think 
they should do routine O/E 
0.73955 < 0.0001 
Descriptive_norms: Extent to which they think their important others 
would actually do routine O/E 
0.70281 < 0.0001 
Normative_beliefs: Extent to which they think their important others do 
approve of routine O/E 
0.61887 < 0.0002 
Motivation_to_comply: How likely they do what their important others 
say/think they should do 
0.74376 < 0.0001 
Controllability: Extent to which their decision to do an O/E was entirely 
up to them 
0.58886 0.0004 
Capability: How easy it is for them to perform an O/E 0.58167 0.0005 
Control_beliefs_strength: Perceived barriers/enablers to routine O/E 0.65159 < 0.0001 
Control_belief_power: Extent to which the barriers/enablers influence 
their doing routine O/E 
0.78517 < 0.0001 
Intentions: A desired plan to undertake routine O/E at opportune time 0.60895 0.0002 
O/E, Oral examination 
 
 
Reliability of questionnaire 
To estimate its temporal stability, test–retest reliability of the questionnaire was 
determined. The questionnaire was administered twice to 16 nurses and 16 clinical 
officers at a 2-week interval. The test–retest Spearman rank correlation coefficients 
for the 11 construct factors derived from the 47 questions were generated and 
ranged from 0.50 to 0.86, with P <0.004 (Table 2.1).  
In addition, Cronbach’s alpha was used to calculate the coefficient of reliability 
for each of the constructs measured by the questionnaire: attitude, subjective norms, 
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perceived behavioral control, and intention. The resulting Cronbach’s alpha for the 
measured constructs ranged from 0.72 to 0.87. To check for the internal validity of 
each of the constructs – attitude, subjective norms, and perceived behavioral 
control – the Pearson correlation coefficients were computed by correlating their 
direct and indirect measures. The Pearson correlation coefficient for attitude was 
0.45 (P <0.0001), for subjective norm 0.52 (P <0.0001), and for perceived behavior 
control -0.01 (P = 0.89). The correlation coefficient between the direct and indirect 
measures of perceived behavioral control was poor, indicating low construct validity.  
It was therefore dropped from further analysis, reducing the data from TPB to Theory 
of Reasoned Action. 
 
Variable construction for statistical analysis 
The direct measures for attitude, subjective norms, and intention constructs were 
obtained by summing up the scores for each item. A mean score was computed by 
dividing the sum of scores by the number of items measuring a given construct to 
retain the range of values of seven interval scales. The indirect measure for attitude 
was computed by summing up the product of each of the seven behavioral beliefs 
and their corresponding outcome evaluation. The indirect measure for subjective 
norms was computed by summing up the product of each of the four normative belief 
scores and their corresponding score for motivation to comply.  
For the purpose of regression analyses to determine the influence of 
sociodemographic variable to dependent variables, independent and dependent 
variables were categorized and dummy coded. Independent variables were district 
(North/East/West), gender (male/female), years of service (0-10/>10 years), 
profession (clinical officers/nurse), age (20-39/40-74 years), and years of 
experiences (0-10/>11 years). Dependent variables were attitude: negative (1.0-2.5), 
neutral (2.6-5.5), positive (5.6-7.0); subjective norms: low social pressure (1.0-2.5), 
moderate social pressure (2.6-5.5), high social pressure (5.6-7.0); and intentions: 
low intenders (1.0-4.0), high intenders (4.1-7.0). Mean scores for attitude, subjective 
norms, and intention were also computed for sociodemographic-variable categories 
constructed.  
Relative contributions of behavioral beliefs to attitudes were determined by 
computing the Spearman rank correlations between their individual product score 
(behavioral belief x outcome evaluation) to the indirect measure of attitude. Relative 
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contributions of normative beliefs to subjective norms were determined by computing 
the Spearman rank correlations between their individual product score (normative 
belief x motivation to comply). 
To determine the relative contribution of attitudes and subjective norms 
toward intentions to perform routine oral examination for OPC, multiple regression 
analyses for direct measures of attitude and subjective norms were performed 
against direct measure of intention. The statistically significant level was set at P 
<0.05. 
 
Results  
 
Disposition of subjects 
In total, 216 questionnaires (128 nurses and 67 clinical officers) were administered. 
The 21 non-respondents (10 percent) were 7 nurses and 14 clinical officers. Forty-
eight percent of the participants were between 20 and 39 years old. There were 
statistically significantly more male clinical officers than female and nurses were 
predominantly female (P = 0.0001).  
 
Outcomes 
The mean and standard deviation scores for direct attitude, subjective norm, and 
intentions to perform routine examination for OPC are presented in Table 2.2 by key 
demographic characteristics. The mean scores varied between 5.5 and 6.4, out of a 
maximum score of seven, indicating that attitudes, subjective norms, and intentions 
to perform oral examinations during outpatient consultations were highly positive 
among the PHC providers. Variations in the scores were small across the 
sociodemographic characteristic, which suggests that the measures were relatively 
stable. Likewise, logistic regression analyses between sociodemographic 
characteristics and dependent variables attitude, subjective norms, and intention 
showed no statistically significant associations.  
The correlations between attitudes (direct and indirect) and individual behavioral 
beliefs, as well as between subjective norms (direct and indirect) and individual 
normative beliefs, are presented in Tables 2.3 and 2.4. 
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Table 2.2. Mean and standard deviation (SD) scores for direct attitude, subjective 
norms and intentions to perform routine examination for oropharyngeal 
candidiasis by key demographic characteristics (minimum score=1; 
maximum score=7) 
 
 Direct attitude Direct subjective norms Intentions 
 
 Mean (sd) Mean (sd) Mean (sd) 
 
Gender       
    Male 6.13 0.99 5.92 1.22 5.49 1.32 
    Female 6.38 0.71 6.13 0.99 5.66 1.34 
Age (yrs)       
    20-39 6.34 0.81 6.07 1.04 5.62 1.39 
    40-74 6.26 0.84 6.06 1.11 5.59 1.29 
Qualification       
Clinical Officer 6.23 1.01 6.05 0.99 5.63 1.42 
Nurse 6.34 0.70 6.07 1.12 5.59 1.29 
Service (yrs)       
       0-10 6.29 0.83 6.10 1.07 5.58 1.34 
>10 6.33 0.80 5.96 1.08 5.69 1.32 
District       
North 6.33 0.81 6.27 1.02 5.59 1.30 
West 6.43 0.59 5.81 1.17 5.65 1.20 
East 6.19 0.95 6.05 1.03 5.59 1.46 
Total 6.30 0.82 6.06 1.07 5.60 1.33 
 
Overall direct and indirect attitudes were moderately correlated (r = 0.44, P <0.0001). 
All the individual items had a strong correlation to indirect attitude. The individual 
items, however, did not bring the same contribution to direct positive attitude. The 
PHC providers’ belief, that a routine oral examination would lead to detection of other 
oral problems and to the promotion of oral health, had a relatively higher influence on 
their positive attitude toward an oral examination than their belief that it would help 
them to suspect HIV infection and manage it early, to evaluate their patients’ 
response to highly active antiretroviral therapy (HAART), and to obtain fulfillment for 
themselves and their patients (Table 2.3).  
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Table 2.3. Pearson correlation coefficients between attitude (direct &-indirect) and individual behavioural beliefs 
 
Routine oral examination for OPC enables me to: 1 2 3 4 5 6 7 Attitude-
indirect 
Attitude-
direct 
1. detect other oral problems  1 0.57*** 0.32*** 0.50*** 0.52*** 0.28*** 0.59*** 0.74*** 0.43*** 
2. promote oral health of patients   1 0.40*** 0.52*** 0.51*** 0.37*** 0.56*** 0.75*** 0.41*** 
3. suspect HIV infection in patients    1 0.52*** 0.33*** 0.27*** 0.40*** 0.67*** 0.24*** 
4. detect HIV infect-ion and manage it early     1 0.44*** 0.45*** 0.52*** 0.79*** 0.31*** 
5. get fulfilment for my patients      1 0.42*** 0.59*** 0.73*** 0.32*** 
6. evaluate patients’ response to HAART       1 0.44*** 0.63*** 0.22** 
7. gives me fulfilment        1 0.79*** 0.36*** 
Attitude-indirect        1 0.45*** 
Attitude-direct         1 
Key: * = p< 0.05; ** = p< 0.01; *** = p< 0.0001 
OPC=oropharyngeal candidiasis 
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Table 2.4 shows the relationship between direct and indirect subjective norms 
and individual normative beliefs. Direct and indirect subjective norms were 
moderately correlated (r = 0.51, P <0.0001). All individual normative beliefs were 
strongly correlated to indirect subjective norms, with the Pearson correlation 
coefficients ranging from 0.78 to 0.87 but moderately correlated to direct subjective 
norms. The PHC providers perceived social pressure to perform an oral examination 
from important others (policy makers, colleagues, supervisors, and oral health 
specialists, in that order) to be related to the likelihood that they would do oral 
examinations. 
Regression coefficients for multivariate analysis between intention to perform 
oral examination for OPC and attitude and subjective norms are summarized in 
Table 2.5. Subjective norms (P <0.0001) showed the highest influence on intentions 
to perform oral examinations for OPC, followed by attitude (P <0.0026). 
 
Discussion 
 
Methodology 
This study enabled us, using a TPB model, to describe the attitude, subjective norms, 
and intentions of 195 PHC providers toward performing routine oral examinations 
during general outpatient consultations. 
 
Table 2.4. Pearson correlation coefficients between subjective norms (direct & 
indirect) and individual normative beliefs 
 
Important others who think that I 
should  routinely do oral 
examination 
1. 2. 3. 4. Subjective  
norms-indirect 
Subjective 
norms-direct 
1. Policy makers  1 0.77*** 0.63*** 0.50*** 0.87*** 0.48*** 
2. Supervisors   1 0.59*** 0.49*** 0.85*** 0.41*** 
3. Oral health specialists    1 0.58*** 0.83*** 0.38*** 
4. My colleagues     1 0.78*** 0.45*** 
Subjective norm-indirect     1 0.51*** 
Subjective norm-direct      1 
 * = p< 0.05; ** = p< 0.01; *** = p< 0.0001  
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Table 2.5. Regression coefficients of intentions to attitude and subjective norms   
 
Behavioural determinants DF Parameter 
estimate 
Standard error  t-value p-value 
Intercept 1 -2.42730 0.29089 -8.34 <0.0001 
Attitude direct 1 0.15584 0.09621 1.62 0.1070 
Subjective norms direct 1 0.01094 0.00548 1.99 0.0476 
Perceived behavioural control direct 1 0.60161 0.05331 11.29 <0.0001 
Adjusted R2 = 0.3434. DF= Degrees of Freedom  
 
 
The PHC providers who formed this study sample were nurses and clinical 
officers who are the main service providers and are, therefore, experienced in clinical 
care of patients. They answered open-ended written questions and participated in 
focus group discussions organized to allow them ample opportunities to express 
their views in depth. The protocol for developing the TPB questionnaire allowed the 
following: a) two researchers to independently code and analyze responses of the 
qualitative study before creating a draft questionnaire to avoid bias and b) pretesting 
the draft questionnaire and adjusting it accordingly in formulating the final 
questionnaire. This could explain the high reliability of the questionnaire with the high 
Spearman rank correlation coefficients and high Cronbach’s alpha reliability. The 
study also had the advantage of being carried out in an urban province with good 
road infrastructure, which made it possible to hand deliver the questionnaire to the 
participants and to do subsequent follow-ups in person, hence the high response 
rate of 90 percent. All these factors ensured that the outcomes of the analyses 
represent the thoughts and intentions of the PHC providers with a high level of 
precision.  
 
Main outcomes 
The TPB questionnaire assessed the constructs and their individual items. Attitude, 
subjective norms, and intentions all had high mean scores, regardless of the 
sociodemographic characteristics. It showed that the PHC providers were willing to 
perform routine oral examinations, were aware of the benefits to their patients of 
routine oral examinations, and understood what the important people (policy makers, 
supervisors, and colleagues) in their profession expected them to do. A similar 
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observation was gained during the focus group discussions: PHC providers showed 
willingness to perform oral hygiene tasks and expressed their conviction that routine 
oral examination had benefits for their patients. They also expressed the view that 
important people in their profession expected them to do an oral examination during 
an outpatient consultation. The PHC providers have basic training in comprehensive 
care of HIV patients (14-16) and are regularly supervised in their work. It was 
therefore not surprising that they were receptive and knowledgeable about the 
benefits of comprehensive care of HIV patients, including their oral health care.  
Because direct and indirect (belief-based) measurements were used to 
measure the same constructs, scores were expected to be positively correlated (10, 
11). Consequently, the high scores in indirect measures of attitude and subjective 
norms correlated with their individual items and direct measures. Although they are 
trained in the care of HIV patients, their knowledge related to oral health is known to 
be inadequate (9, 17-19). They possibly regarded their skills in oral examination as a 
relatively unimportant barrier because they receive basic oral health-care knowledge 
during their in-service training and from courses in general HIV care. In a qualitative 
study among nurses, Kullberg et al. (19) observed that although nurses were 
satisfied with their knowledge in oral care, it was only after a training program on oral 
health that nurses acknowledged the gaps that they had. It is therefore the intension 
to organize a training course for PHC providers, using the results of the present 
investigation as a starting point. According to TPB, the relative importance of attitude, 
subjective norms, and perceived behavioral control in the prediction of intention may 
vary across health behaviors (20). In some situations, attitudes, subjective norms, 
and perceived behavior control may be predictive of intentions (21), while in other 
cases, attitude and subjective norms may be more predictive of intentions than 
perceived behavioral control (22). Attitudes may also not be predictive of intentions 
(23). In the present study, perceived behavior control measures showed very low 
internal validity. Therefore, this construct was removed from further analyses. Failure 
of the perceived behavioral control to attain acceptable levels of internal validity 
indicates the need to make concerted efforts toward developing a questionnaire that 
will capture key items measuring perceived behavioral control among health 
professionals in this part of the world. Subjective norms were more important than 
attitudes in predicting intentions to perform oral examinations for oropharyngeal 
candidiasis. Higher mean scores for attitudes than those for subjective norms did not 
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translate to high levels of intentions to perform routine oral examinations. Instead, 
PHC providers’ intentions to perform oral examinations were best predicted by 
subjective norms. This may indicate that intention to deliver service, among health 
professionals employed in hospital settings in this part of the world, is largely 
influenced by what a superior wants rather than by the employee’s will.  
In conclusion, PHC providers were willing to integrate oral health care of their 
patients into routine medical consultations. Emphasizing the importance of detecting 
other oral problems and of the fact that routine oral examination for OPC is likely to 
give patients’ fulfillment will enhance PHC providers’ motivation to perform routine 
oral examinations. Winning support from policy makers, their supervisors, specialists, 
and colleagues seems to be important in motivating the PHC providers to perform 
routine oral examinations to detect OPC at their places of work.    
 
References 
1. World Health Organization. The World Oral Health report 2003. Continuous 
improvement of oral health in the 21st century–the approach of the WHO Global Oral 
Health Program. Geneva: World Health Organization; 2003.  
2. Ranganathan K, Hemalatha R. Oral lesions in HIV infection in developing countries: 
an overview. Adv Dent Res. 2006; 19:63-8. 
3. Hsu JW-C, Pencharz PB, Macallan D, Tomkins A. Macronutrients and HIV/AIDS: a 
review of current evidence. Consultation on nutrition and HIV/AIDS in Africa: 
evidence, lessons and recommendations for action. Geneva: World Health 
Organization, Department of nutrition for health and development; 2005. p. 1-10. 
4. Perrin L, Teleni A. HIV treatment failure: testing for HIV resistance in clinical practice. 
Science. 1998; 280:1871-1873.  
5. Gaitán-Cepeda LA, Martínez-González M, Ceballos-Salobreña A. Oral candidosis as 
a clinical marker of immune failure in patients with HIV/AIDS on HAART. AIDS 
Patient Care STDS. 2005; 19:70-77. 
6.  Miziara ID, Weber R. Oral candidosis and oral hairy leukoplakia as predictors of 
HAART failure in Brazilian HIV-infected patients. Oral Dis. 2006; 12:402-407. 
7.  Ramirez-Amador V, Ponce-de-Leon S, Anaya-Saavedra G, Ramırez BC, Sierra-
Madero J. Oral lesions as clinical markers of highly active antiretroviral therapy 
failure: a nested case-control study in Mexico City. Clin Infect Dis. 2007; 45: 925-32. 
  
45 
 
8. Hamza OJM, Matee MIN, Elison NMS, Kikwilu E, Moshi MJ, Mugusi F, Mikx FH, 
Verweij PE, van der Ven AJ. Oral manifestations of HIV infection in children and 
adults receiving highly active anti-retroviral therapy (HAART) in Dar es Salaam.BMC 
Oral Health. 2006; 6:12. 
9. Ministry of Health. National oral health policy and strategic plan 2002-2012.Ministry 
of Health. Nairobi, Republic of Kenya: Government Printers; 2002. 
10. Ajzen I. From intentions to action: a theory of planned behaviour. In: Kuhl J, 
Beckman J, editors. Action control: from cognitions to behaviours. New York: 
Springer; 1985.p. 11-39. 
11. Ajzen I. The theory of planned behaviour. Organ Behav Hum Decis Process. 1991; 
50:179-211. 
12. Francis JJ, Eccles MP, Johnston M. Constructing questionnaires based on the theory 
of planned behaviour: A manual for health services researchers (2004). Available 
from: http://openaccess.city.ac.uk/id/eprint/1735 (Last accessed 27th January 2012).  
13. Ajzen I. Constructing a TPB questionnaire: conceptual and methodological 
considerations. Brief description of the theory of planned behaviour. September, 
2002. Available from: http://people.umass.edu/aizen/pdf/tpb.measurement.pdf 
14. Ministry of Health. National AIDS Control Program. National training curriculum on 
comprehensive HIV/AIDS care. Nairobi, Republic of Kenya: Government Printers; 
2005a. 
15. Ministry of Health. National AIDS Control Program. Kenya national prevention of 
mother to child HIV transmission training curriculum. Trainer manual. Nairobi, 
Republic of Kenya: Government Printers; 2005b. 
16. Ministry of Health. National AIDS Control Program. Kenya national prevention of 
mother to child HIV transmission training curriculum. Participants’ manual. Nairobi, 
Republic of Kenya: Government Printers; 2005c. 
17. Adams R. Qualified nurses lack adequate knowledge related to oral health, resulting 
in inadequate oral care of patients on medical wards. J Adv Nurs. 1996;24:552-560. 
18. Petersen PE. Global policy for improvement of oral health in the 21st century–
implications to oral health research of world health assembly 2007,World Health 
Organization. Community Dent Oral Epidemiol. 2009; 37:1-8. 
19. Kullberg E, Forsel LM, Wedel P. Dental hygiene education for nursing staff. Geriatr 
Nurs. 2009; 30:329-333. 
20. Armitage CJ, ConnerM. Efficacy of the theory of planned behaviour: a meta-analytic 
review. Br J Soc Psychol. 2002; 40: 471-499. 
  
46 
 
21. Millstein GS. Utility of the theories of reasoned action and planned behaviour for 
predicting physician behaviour: a prospective analysis. Health and Psychology. 1996; 
24:398-402. 
22. Bernaix LW. Nurses’ attitudes, subjective norms and behavioural intentions toward 
support of breastfeeding mothers. J Hum Lact. 2000; 16:201-9. 
23. Kikwilu EM, Frencken JE, Mulder EJ, Masalu JR. Dental practitioners’ attitudes, 
subjective norms and intentions to practice Atraumatic Restorative Treatment 
(ART) in Tanzania. J Appl Oral Sci. 2009: 17:97-102. 
  
  
47 
 
 
 
 
CHAPTER 3 
 
 
 
 
 
Effect of education of primary health care workers on HIV-related 
oral lesions in Nairobi East District. Study protocol 
 
 
 
 
 
 
 
 
 
 
 
 
This chapter has been published as: Koyio LN, van der Sanden WJM, van der Ven 
AJM, Creugers N, Merkx MAW, Frencken JE. Effect of education of primary health 
care workers on HIV-related oral lesions in Nairobi East District. Study protocol. 
Journal of Public Health Research 2012, 1: 137 -140   
  
  
48 
 
Abstract 
Background. An estimated 90% of HIV-infected people are likely to develop oral 
lesions in the course of HIV infection. Oropharyngeal candidiasis (OPC), an early 
marker for HIV-infection, can be diagnosed during an oral examination (OE). Primary 
healthcare (PHC) providers in Kenya are neither trained nor sufficiently equipped to 
perform this simple, cheap and non-invasive examination. The PHC system in Kenya 
offers an opportunity to integrate early recognition and management of oral lesions 
into general health care. This study aims to estimate the effect of a multifaceted 
intervention for PHC providers in training them to perform an OE. Specifically, our 
primary objective is to establish whether the intervention is effective in increasing: i) 
the frequency of early detection of HIV-related oral lesions; and ii) referral rates for 
HIV-testing. 
Design and methods. The study has been designed in two parts: a retrospective 
clinical data record study and a prospective cohort study with pre-post control group 
design, carried out in 2 administrative divisions in Nairobi East district. The 
intervention group will receive one day of training on recognition of HIV-related oral 
lesions and other common oral conditions. Reminder sessions will be held at 
individual health facilities. Routine tally sheets will be used to record all patients with 
HIV-related oral lesions, dental caries and periodontal disease. A convenience 
sample of all the PHC in a division will be used. It will not be possible to blind 
investigators or assessors.  
Expected impact of the study for Public Health. Early recognition and treatment of 
HIV infection influences long-term survival rates and will reduce healthcare 
expenditure. 
Expected Impact. Early recognition and treatment of HIV infection influences long-
term life survival rates and will reduce healthcare expenditure. 
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Introduction 
 
Early detection of HIV infection, allowing immediate management, influences long-
term survival rates. Several oral lesions, especially oropharyngeal candidiasis (OPC), 
are early markers of suspected Human Immunodeficiency Virus (HIV) infection. 
Referral of suspected HIV patients for a blood test when their immunity is only 
moderately compromised might improve their quality of life. In many developing 
countries, however, early detection of oral symptoms of HIV-related lesions is 
inadequate (1). In the course of their disease, over 90% of HIV-infected people are 
likely to suffer from oral lesions. These cause pain and discomfort leading to reduced 
food intake and, consequently, to weight loss (2).  Most HIV medications require 
adequate food intake in order to minimize side effects and optimize absorption. 
Inadequate food intake may lead to non-adherence to drugs and may even result in 
drug resistance and development of OPC (3,4).  
Identification and management of HIV-related oral lesions requires skilled 
clinicians. In Kenya, the main health service providers at primary health care (PHC) 
facilities are clinical officers (COs) and nurses. They are trained to perform a general 
medical examination, are allowed to make a diagnosis and, consequently, to treat 
patients or refer them for specialized care. They also give general care to HIV 
patients, but their knowledge and skills in detecting, recognizing, diagnosing and 
managing oral HIV-related lesions are usually inadequate. Moreover, they are 
neither familiar with nor trained in performing an oral examination (OE) (5). They 
even show some resistance towards performing OE (LNK, personal data collected 
during interviews with PHC providers, 2010). Furthermore, owing to stigmatization, 
low self-esteem and lack of information on available care, HIV patients may possibly 
not demand oral health service provision during consultations. Integration of oral 
health care into the current health care system requires additional education of PHC 
providers, enabling them to perform OE in order to manage common oral conditions 
and to identify oral lesions that can be referred early to higher levels of care(6,7). In 
addition, the appearance of oral lesions, and particularly of OPC, in HIV-infected 
patients on highly active anti-retroviral therapy (HAART) may indicate virological 
failure(8).  Continuation of anti-retroviral treatment in the presence of ongoing viral 
replication leads to increasing resistance to HAART, thereby reducing the options for 
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second-line treatment (9, 10).The resistant virus may also be transmitted through 
sexual contact, thus limiting the effects of first-line treatment in other people. In poor 
resource settings such as those found in Kenya, where virological tests may not 
always be available, routine OE of patients on HAART may be a simple and practical 
tool for the early identification and subsequent management of HAART-failure.  
 
Study aims  
The primary objective of this study is to estimate the effectiveness of educating PHC 
providers to perform an OE, and compare it with that of care usually provided by 
PHC providers not familiar with carrying out an OE. The specific intention is to 
establish whether the training is effective in increasing: i) the frequency of detection 
of suspected HIV related oral lesions; ii) rates of referral for HIV testing; and iii) the 
accuracy of the prescribed HIV tests. The secondary objective is to estimate the 
effects of the intervention training session on secondary outcomes, i.e. improvement 
of PHC providers’: i) knowledge; ii) recognition; and iii) management of (HIV-related) 
oral lesions. This will be carried out using questionnaires and clinical data. In 
addition, recognition and registration of easily visible signs of periodontal disease, 
dental caries and malocclusions, which are recorded in the routine tally sheet, will be 
assessed. 
 
Design and Methods 
 
Study design 
The study is made up of two parts: a retrospective clinical data record study and a 
prospective cohort study using a pre-post control group design (Figure 3.1) in 2 
administrative divisions. All health facilities within a division will be fully involved. To 
minimize contamination between intervention and control cohorts, all health facilities 
within one administrative division will be clustered 
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Figure 3.1. Design timeframe and flow of the participants through all stages of the 
study (according to CONSORT 2010 Flow Diagram) 
 
 
Group composition 
The convenience sample will consist of all healthcare workers in a division. All 
healthcare workers will be invited to complete the questionnaire and, for the 
intervention cohort, to participate in the scheduled sessions. All COs and nurses 
(n=32) from health facilities (n=4) in Njiru division, Nairobi East district, (Dandora 1, 
Dandora 2, Njiru and Ruai) will be clustered into cohort 1. All health workers (n=32) 
in Makadara Division (Kaloleni, Lungalunga, Remand and Police Band) will be 
    
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Assessed for eligibility  
(n=2 divisions) 
Analysed (n=  ) 
 Excluded from analysis (give reasons) (n=  ) 
Lost to follow-up (give reasons) (n=  ) 
Discontinued intervention (give reasons) (n=  ) 
Intervention cohort (n=32)  
 Received allocated intervention (n= 32) 
 Did not receive allocated intervention (give 
reasons) (n=  ) 
Intervention: Educational and practical session, 
reminders and visit HF, feedback on HF level 
 
Lost to follow-up (give reasons) (n=  ) 
 
Control cohort (n=32) 
 Intervention: Explanation on the use of 
the record (tally) sheets.  
 
Analysed (n=  ) 
 Excluded from analysis (give reasons) (n= ) 
 
Allocation 
Analysis 
Follow-Up 
Randomized (n=2 divisions) 
Enrolment 
Questionnaire on perceived barriers 
Clinical data 
(n=…) 
Clinical data 
(n=…) 
Questionnaire 
(n=32) 
No response 
(n =…) 
Questionnaire 
(n=32) 
No response 
(n = …) 
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clustered into cohort 2. The two divisions are geographically far apart and the 
distance between them will prevent any interaction during the study. Staff numbers, 
workloads at health centres, and personal and background characteristics are all 
comparable. Randomization Software (EASY RA1 Easy Randomizer® Version 4.1, 
State University of Michigan, USA) will be used in selecting Njiru Division as the 
intervention cohort. Consequently, Makadara Division will be designated as control 
cohort.  
 
Blinding 
It will not be possible to blind investigators or participants in the intervention cohort. 
Outcome assessors, extracting data from patient registers at health facilities level, 
can also not be blinded. The study biostatistician will be blinded for group allocation 
for first analysis at health facilities level, but cannot be blinded for division analysis. 
 
Implementation protocol 
 
Control cohort 
Participants in the control division will be supplied with regular tally sheets and 
spatulas, and will be asked to continue usual routine care.  
 
Intervention cohort 
Prior to the intervention, semi-structured interviews will be conducted with PHC 
providers in the whole Nairobi East District, in order to identify any barriers to 
performing an OE. The findings of these interviews will be used to tailor the training 
program to the local context (11). PHC providers will receive a one-day training 
intervention consisting of a combination of didactic lectures and small group 
discussions led by experienced dentists, and practical sessions. Lectures are 
intended to improve: i) knowledge and recognition of common oral HIV-related 
lesions; and ii) detection of easily visible common oral diseases; e.g. distinct dental 
decay (tooth cavities) and severe periodontal disease (gum disorders, calculus). In 
addition, practical skills in diagnosis and management of HIV-related oral lesions, in 
line with the Kenya training curricula, will be offered (12).These modules included 
hands-on training in performing an OE and examination of 10 selected subjects with 
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various HIV-related oral lesions. Reminder sessions, i.e. personal visits and regular 
telephone calls from LNK, will be provided after one and two months. The personal 
visits will include supportive supervision and power point presentations, again 
showing the appearance and the clinical importance of oral lesions. In addition, small 
group discussions will be held to elicit feedback about participants’ first experiences 
and perceived barriers to performing OE. Written informed consent will be obtained 
from all participants. 
 
Materials 
 
Routine record (tally) sheets for recording general examinations will enable PHC 
providers in both cohorts to record patients with: a) HIV related oral lesions (to be 
referred for HIV testing) and their test result s; b) dental decay; c) periodontal (gum) 
disorders. The importance of record keeping will be emphasized and health facility 
managers will be asked to request that their staff use these sheets for recording 
diagnosed conditions, including suspected oral HIV-related oral lesions. After training, 
the intervention cohort will receive torches, washable cotton mouth masks and 
spatulas, enabling them to perform effective OEs.  
 
Data collection 
Clinical baseline data for the year preceding the implementation will be collected for 
intervention and control divisions, to determine how the two cohorts compare on 
clinic demographics and health service delivery regarding HIV testing services. A 
written pre-test questionnaire will be used to gain personal background data and to 
assess current knowledge and skills in both groups. As part of the training program, 
all participants of the intervention cohort will be asked to clinically examine 10 
selected HIV patients (8 with typical oral HIV-related oral lesions and 2 with no 
lesions), allowing their current clinical performance to be assessed. Diagnosis will be 
registered for every individual participant on a marked registration form. On the 
training day, all participants will have their knowledge immediately assessed. The 
written questionnaire will be administered under supervision to the control cohort on 
the same day at their place of work. Immediately after the intervention session, 
participants will be asked to complete a questionnaire asking the same knowledge 
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questions as those in the pre-test form, as well as a training evaluation form. Before 
and during the study, in both divisions, all patients leaving the health facility will be 
interviewed and a structured form will be used to assess their reasons for the visit 
and to discover whether an OE has been performed by a PHC worker. For early (+3 
months) and midterm (+9 months) effect assessment of the intervention and 
reminder sessions, the questionnaire will be re-administered to both cohorts. In the 
intervention cohort, the same photographs as those presented at the training session 
will have to be assessed to detect any change in knowledge. Possible barrier factors 
confronting PHC providers in the intervention cohort in performing routine OE will 
also be assessed, using a structured questionnaire. Case registrations in the health 
facilities register and tally sheets will be used to assess frequencies of people with 
HIV-related oral lesions, distinct dental decay, and severe periodontal disease, 
malocclusion, and HIV-related oral lesions.  
 
Statistical analysis 
The primary outcome measures related to the effect of the training intervention on 
increasing the frequency of early detection of HIV-related oral lesions, and tally 
sheets will be used to collect referral rates for the prescription of HIV testing at health 
facilities level. Completed questionnaires collected from individual PHC providers 
working within a health facilities will be used to assess secondary outcomes related 
to changes in knowledge and recognition of common oral pathology. For the 
intervention cohort, baseline data will be compared with data from 1st, 2nd and 3rd 
post-training assessments, and with recorded data from the control cohort. All 
analyses will be carried out using the SAS Version 9.2 statistical program, SAS 
Institute, Cary, NC, USA. The Chi-square test will be used for analysis. Logistic 
regression will be used to simultaneously test the effect of background variables. 
The Jackknife procedure will be used to estimate the standard error (variance) to 
compensate for the dependences of data inherent in clustering of PHC workers per 
unit (13). Table 3.1 summarises the categories of data to be analysed in both cohorts 
for pre-training and post-training assessments. 
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Table 3.1. Categories of planned data collection for evaluation of the training 
program for PHC providers in Nairobi East district in the test and control 
cohort. 
 
Main outcome benefits 
The intervention session is intended to increase the competences and practical skills 
of PHC providers in early identification and management of HIV-related oral lesions 
and other common oral health problems in their routine practice. As a result, the 
number of patients being identified early during consultations as having oral HIV-
suspected lesions and being referred for HIV testing will increase. This will allow for 
earlier treatment in the course of HIV infection, enhancement of the patients’ quality 
of life, and a reduction in national healthcare costs. In addition, referral to other oral 
health care specialists will increase. 
 
Patient safety 
Patient confidentiality will be respected throughout the study. Information collected 
will be for research purposes only and results will only be shared anonymously. All 
patient data will be kept under lock and key. Data in electronic devices will be 
controlled and password-protected. Only members of the study team will have 
access to the files. 
 
Time frame Data collection for analysis  
Intervention cohort Control cohort 
 Pre training  
(-9months) 
(-3 months) 
Baseline records data, clinical 
records data, and patient 
interviews.  
Baseline records data, clinical 
records data, and patient 
interviews. 
Training   
1st assessment  
(0 months )  
Baseline (Pre-training) 
assessment  
Baseline assessment 
1st post-training assessment  
immediately after the training  
No action 
2nd assessment 
(+3 months) 
2nd post-training assessment, 
clinical records data, patient 
interviews 
2nd assessment, clinical records 
data, patient interviews 
3rd assessment 
(+9 months) 
3rd post-training assessment, 
clinical records data, patient 
interviews 
3rd assessment, clinical records 
data, patient interviews 
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Ethical and legal aspects 
The study protocol has been approved by the Kenyatta National Hospital/University 
of Nairobi Ethics and Research Committee (approval number KNH-ERC/A/474). This 
training program is in line with the above-mentioned Kenya National training 
curriculum and guidelines. The Ministry of Public Health and Sanitation has given 
written approval for the training of the PHC providers, for collaboration with the 
National AIDS/STI Control Program (NASCOP) in developing Information Education 
and Communication (IEC) and for training materials that will be used during the 
study (Ref. No. MPHS/IB/1/14 Vol. III). 
 
Discussion 
 
Clinical performance (e.g. OE by PHC providers during general consultations) is, 
among other things, influenced by: attitudes (accepting the importance of OE); 
subjective norms (opinion of others, e.g. whether supervisors are in favour of OE); 
and perceived behaviour control (competence and equipment). During the focus 
group discussions with PHC providers in Nairobi East district, some possible barriers 
that might influence this study became evident. PHC providers, for example, 
expressed fears that: i) they might get infected when performing an OE; ii) they might 
make a wrong diagnosis; iii) patients might reject OE if an oral problem was not a 
presenting complaint. Infection patterns will be explained, mouth masks will be 
provided, and information and skills training program will be implemented to diminish 
these barriers.  
An OE will be an additional tool for provider-initiated HIV testing and 
counseling. In addition, patients with severe dental decay and gum disease can be 
referred for oral health care. Furthermore, identification of OPC in HAART patients 
will alert the clinicians to possible antiretroviral drug failure and prompt them to 
counsel patients on adherence, to minimize further resistance. This training program 
for PHC providers will inform policymakers on integration of oral health care into 
PHC settings for all patients. After a positive effect has been proven, the training will 
be integrated into the existing NASCOP programs and be implemented in the PHC 
settings. This will make it possible for the government to supply oral health care at 
minimal cost and in a sustainable way. Moreover, early detection and treatment of 
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HIV-infected patients will significantly reduce the total costs of health care. The total 
number of days off work caused by HIV-related illness or complications will decrease 
while survival rates will rise.  
Patient interviews might eventually influence clinical performance of PHC in 
both cohorts, as they will know that they are being tested. As data will be compared 
with pre-training data, an estimation of this effect on the control cohort can be made. 
Further data analysis might provide insights into how far these interviews have had 
an influence on the frequency of HIV testing  
 
Significance for public health 
 
Several oral mucosal lesions, especially oropharyngeal candidiasis (OPC), are 
markers of suspected HIV infection. In the course of their disease, over 90% of HIV-
infected people are likely to suffer from these lesions. The appearance of oral 
mucosal lesions and particularly, of OPC in HIV-infected patients on highly active 
anti-retroviral therapy (HAART), may indicate virological failure. Continuation of anti-
retroviral treatment in the presence of ongoing viral replication leads to increasing 
resistance to HAART, thereby decreasing options for second-line treatment. Primary 
healthcare providers (PHC), i.e. nurses and clinical officers, being the main providers 
of health services for the underprivileged, should be able to recognize OPC. PHC 
should be trained in performing an oral examination. Early detection by PHC of OPC 
in both patient groups, followed by appropriate management, might increase survival, 
improve quality of life and eventually reduce national health care costs. 
 
Trial registration  
 
Netherlands Trial Register NTR2627 (date registered 22nd November 2010). 
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Abstract  
Background. In the Kenya primary health care (PHC) setting where most patients, 
including nearly 1.4 million HIV-infected people, seek medical care, PHC providers 
are expected to identify and manage (HIV-related) oral diseases during general 
consultations. This study aimed to assess the current knowledge of clinical officers 
and nurses in Nairobi East district of Kenya regarding (HIV-related) oral diseases 
and conditions.  
Design and Methods. A 40-item questionnaire was used in interviewing all 57 PHC 
providers in 2 administrative divisions in the district in a cross sectional survey. 
Assessed categories were: knowledge of HIV-related oral lesions, clinical 
appearance of HIV-suspected conditions, knowledge of oropharyngeal candidiasis 
(OPC), general dental knowledge, common appearances of OPC, knowledge of 
periodontitis, causes of dental caries, frequency of general oral examinations and 
past training in oral health topics. The first 4 categories were confirmed as sub 
domains, with Cronbach’s alpha of 0.57, 0.54, 0.59 and 0.45 respectively.  
Results. All 57 PHC providers (15 clinical officers and 42 nurses) completed the 
questionnaire (response rate 100%). PHC providers did not routinely do oral 
examinations. Their knowledge about HIV-related oral health topics and general oral 
health was found to be generally inadequate.  
Recommendation. A training module on HIV-related orofacial lesions for Nairobi 
PHC providers, incorporating a practical session covering oral examinations, is 
recommended; especially in this high HIV prevalence environment.  
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Introduction 
 
Nearly 90% of individuals infected with human immunodeficiency virus (HIV) will 
develop visible signs of oral diseases in the course of their illness (1).The more 
common HIV-related oral lesions include oropharyngeal candidiasis (OPC), oral 
hairy leukoplakia, oral Kaposi’s sarcoma, necrotising gingivitis and enlargement of 
the parotid glands (2-5). Some lesions appear early in the course of HIV infection, 
allowing early identification of this infection (3, 4). These lesions could also be an 
early warning sign of non-response to treatment in patients already receiving highly 
active antiretroviral therapy (HAART), and of lowered immunological functions (3, 4, 
6-10). Early identification and management of these lesions may eventually improve 
the quality of care for these patients, as well as their quality of life.  
In Kenya most patients, including an estimated 1.4 million HIV-infected ones 
(11), seek medical care in primary health care (PHC) settings (12, 13). The main 
service providers in PHC settings, clinical officers and nurses, are trained to perform 
general medical examinations, to make diagnoses and to treat or refer patients to 
higher levels of care. As first-line service providers they are also expected to perform 
oral health tasks during consultations and to record the results daily on government 
tally sheets (14). But these health providers need competences and skills to perform 
the expected oral health care tasks, which are assumed to be inadequate. In order to 
investigate the latter, the present study aimed identifying gaps in the knowledge of 
clinical officers and nurses, regarding HIV-related oral lesions and other common 
oral conditions and was carried out in Nairobi East district (14). 
 
Design and Methods 
 
Approval for this study was obtained from the Kenyatta National Hospital/University 
of Nairobi Ethics and Research Committee (approval number KNH-ERC/A/474) and 
from the Ministry of Public Health and Sanitation (Ref. NO. MPHS/IB/1/14 Vol. III). 
Written consent for the study to be carried out in Nairobi East district was received 
from the provincial and district heads of the department. This trial is registered at the 
Netherlands Trial Register (http://www.trialregister.nl, NTR2627). 
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Selection of participants 
The study was carried out among all 57 PHC providers in Njiru (n=32) and Makadara 
(n=25) divisions in Nairobi East district. Being in a capital city, health facilities in 
Nairobi province had more staff compared to other regions in the country (15). All 
clinical officers and nurses who offer clinical services were included. The basic 
training for clinical officers is a 4-year diploma course in clinical medicine. Registered 
and enrolled nurses complete 3.5 and 2 years of training at diploma level and 
certificate level, respectively. 
 
Questionnaire and codebook development  
LNK, WVS and JE developed initial questionnaires under two domains: a) 
Knowledge on HIV-related orofacial diseases; b) Knowledge on general oral 
diseases and conditions. Specifications of oral diseases and conditions that were 
examined under the two domains are given in Table 4.1.  
A panel of 4 PHC providers and 6 dental researchers evaluated the 
questionnaire appropriateness. Questions were checked for simplicity and clarity, 
and modified according to their comments. The final questionnaire had forty-items. 
The domain with questions pertaining to PHC provider knowledge concerning HIV-
related orofacial lesions comprised seventeen items. 
 
Table 4.1. Specification of HIV-related orofacial, and other oral diseases and 
conditions contained in the questionnaire. 
 
 
HIV-related oral diseases: 
Oropharyngeal candidiasis–pseudo membranous; erythematous; angular cheilitis 
Oral hairy leukoplakia 
Necrotising ulcerative gingivitis (periodontitis) 
Kaposi’s sarcoma 
Parotid enlargement 
Herpes Zoster 
Herpes simplex 
 
General oral diseases and conditions: 
Dental caries 
Periodontitis 
Dental fluorosis 
Avulsed teeth 
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The domain covering questions on knowledge about general oral conditions 
comprised fifteen open ended items. Three items at the beginning of the 
questionnaire were related to background characteristics (age, gender and 
qualification).The last five items were contained in questions related to training, 
clinical experience and performance regarding oral examinations. For generating an 
initial codebook, the panel held a discussion to reach consensus on all possible 
correct and wrong responses to open-ended questions with multiple responses.  
 
Implementation 
The questionnaire was presented on the same day to all (n=57) PHC providers. All 
participants were given a brief spoken introduction to the questionnaire before they 
answered it. The questionnaire was confidentially coded. Participants were allowed 
to seek clarification regarding the questions. Each filled questionnaire was checked 
for completion before it was collected.  
 
Statistical analysis 
Raw data were entered into an Excel file by trained data clerks. A random check on 
the entered data was done by LNK. Two experienced dentists (LNK and ED) coded 
all answers on open ended questions. The codebook was improved, using selected 
questionnaire responses (16). The coders identified and discussed unsatisfactory 
responses, partially answered questionnaires, ambiguous statements and wording of 
correct responses. Codes were assigned to correct responses, wrong responses and 
unanswered questions. Open- ended questionnaires that had no right or wrong 
answer, such as those that needed ‘further explanation’ were noted, as well as ‘I do 
not know” responses. After coding of all scripts, results were checked for 
agreements and differences. Disagreements were discussed until consensus was 
reached.  
SAS software (SAS institute, Cary. NC, USA) was used for statistical analysis. 
The two aforementioned domains, (knowledge about HIV-related orofacial lesions 
and knowledge about general oral health), had 7 categories of questions. For each 
category mean values and standard deviations were calculated. Internal consistency 
was checked, using Cronbach’s alpha coefficients and Pearson’s correlations.  
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Results 
 
Characteristics of participants 
All 57 PHC providers (15 clinical officers and 42 nurses; response rate 100%) 
completed the questionnaire. There were more female nurses (n=32) and female 
COs (n=11). Sixty percent of the participants were between 40 and 52 years and, 
40% between 23 and 39 years. 
Cronbach’s alpha identified four sub domains (from the 7 categories of 
questions) – knowledge of symptoms of HIV-related oral lesions; knowledge of 
clinical appearance of HIV-suspected conditions; knowledge of OPC; common 
appearances of OPC and general dental knowledge (Table 4.2).  
 
The domain mean score for PHC providers, relating to knowledge of common HIV-
related orofacial lesions; angular cheilitis, OPC, necrotising gingivitis/periodontitis, 
herpes zoster and Kaposi’s sarcoma was 4.6 out maximum 7. This score was higher 
than scores for the other three domains. The highest scored item was related to 
knowledge of herpes zoster as a HIV-related orofacial lesion (0.94 out of maximum 
1) 
Table 4.2. Cronbach’s alpha, mean, standard deviation, minimum and maximum 
scores by domains retrieved from the questionnaire on PHC providers’ 
knowledge of HIV-related orofacial lesions and other common oral lesions 
and conditions 
 
Domain/ Categories of questions  N Cronbach's 
alpha 
Mean Std 
Dev 
Mini
mum 
Maxi
mum 
Knowledge on HIV-related orofacial 
diseases 
            
      Symptoms of HIV-related oral lesions*   57 0.57 4.63 1.70 1 7 
      Clinical appearance of HIV-suspected 
conditions* 
57 0.54 1.74 0.95 0 3 
       Knowledge of OPC* 57 0.59 1.84 1.01 0 3 
 Common appearances of OPC   57   1.05 0.55 0 2 
Knowledge on general oral diseases and 
conditions 
            
  General dental knowledge* 57 0.45 2.66 1.44 0 6 
  Knowledge of periodontitis   57   1.42 1.16 0 3 
  Causes of dental caries  57   1.18 0.76 0 3 
*sub domain    
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Knowledge of Clinical appearance of HIV-suspected conditions 
We assessed three lesions – herpes simplex, herpes zoster and angular cheilitis. 
The mean score, 1.74 out of maximum possible 3, was considered moderate. Again, 
PHC providers were more familiar with herpes zoster than with the other two lesions.  
 
Knowledge of OPC  
Knowledge of signs and symptoms of pseudomebraneous OPC and of why the 
lesion was of significance in HAART patients was assessed. The moderate domain 
mean score of 1.84 out of maximum 3 was mainly derived from the PHC knowledge 
about clinical signs of pseudomebraneous OPC and associated symptoms such as 
pain in eating and swallowing (0.78 and 0.68 respectively out of maximum 1). The 
score on the clinical significance of this lesion as a marker of HAART failure was low 
(0.4 out of maximum 1).  
 
Knowledge of common appearances of OPC 
Responses regarding three visual clinical aspects of OPC resulted in a mean score 
of 1.05 out of maximum 3. Knowledge about the pseudomebraneous type mainly 
contributed to the score. Eighteen percent knew 2 types, the second most mentioned 
type of OPC being the erythematous type, while 12 % of the respondents knew 
nothing about the clinical appearance of OPC. None of the PHC providers knew all 
three common clinical features. 
 
General dental knowledge 
Items in this domain related to questions common asked by community members 
regarding their oral health; such as those covering xerostomia, dental fluorosis and 
oral ulcerations and unusual patches in the mouth. The mean domain score of the 
PHCs was 2.66 out of maximum 6. Responses to causes of dental caries and signs 
and symptoms of periodontitis showed the lowest scores in the entire questionnaire 
(1.18 and 1.42, out of maximum 3 respectively). Most (79%), of the PHC providers 
knew one or two factors causing dental caries: mainly sugary foods and poor oral 
hygiene. Nearly 30% of the PHC providers did not know any of the three signs 
and/or symptoms of periodontal disease.  
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Frequency of doing an oral examination 
It was found that 41% of the PHC providers would perform an oral examination for a 
maximum of 10 of any 50 patients who presented with an oral problem. Another 37% 
would examine between 10 and 40 of 50 patients. A minority, 22%, would examine 
the more ideal number more than 40 of 50% patients  
 
Discussion  
 
This study examined the knowledge of PHC providers, the main health care 
providers in the Nairobi PHC facilities, regarding common signs of HIV-related 
orofacial lesions, and other general oral conditions. 
 
Knowledge of HIV-related orofacial lesions  
The results indicated that PHC providers had only moderate knowledge concerning 
HIV-related orofacial lesions. This was unexpected, as the current prevalence of HIV 
infection is high in Kenya (11). Moreover, additional PHC provider training packages 
on management of HIV patients (17-19), distributed earlier, should have enhanced 
their skills. An expectation was that PHC providers would also know that OPC is not 
always a sign of HIV infection, since they handle patients with OPC in various clinics; 
such as child welfare and diabetes clinics. Contrary to this expectation, a large 
number of PHC providers (39%) still thought that OPC was always a sign of HIV 
infection, probably because, this lesion is the most frequently detected one.  
OPC is of great clinical significance, both in patients of unknown HIV status 
and in those already receiving HAART treatment. This lesion commonly presents as 
pseudomebraneous or erythematous types or angular cheilitis, commonly resulting in 
complaints of pain and difficulty in eating and swallowing (20). The PHC providers 
were more familiar with the pseudomebraneous type. Although the question read 
oropharyngeal candidiasis, the tongue was the most common site mentioned. It is 
possible that the PHC providers frequently examine the tongue when they routinely 
check for pallor. This agrees with the response of PHC providers: that they mainly 
examine teeth and swollen gums, and sometimes the tongue, in their routine 
practice. It is evident that the PHC providers miss out on the diagnosis of OPC when 
it is present in other parts of the mouth, such as the pharynx and the buccal mucosa, 
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and when it is an erythematous type or angular cheilitis. Patients with HAART drug 
resistance often develop any of the types of OPC. This lesion may be common in 
this population where inadequate patient access to HAART and nutritional support, 
as well tuberculosis (TB)/HIV co-infection, contribute to non-adherence and HAART 
drug resistance (22, 23). Although this lesion is often managed in the HIV 
comprehensive care clinics as an opportunistic infection, PHC providers lacked 
knowledge about its clinical significance as a marker of HAART treatment failure. 
They mainly attributed its presence to side-effects of HAART. PHC providers in this 
setting miss opportunities to recognize HAART failure among their patients who 
develop OPC. 
PHC providers did not suspect HIV infection in a child with an enlarged 
parotid glands (diffuse bilateral non-painful swelling) even when the clinical history 
was suggestive of HIV exposure. Most associated it either with mumps or with a 
dental abscess. Given the high prevalence of HIV infection in this community, HIV-
related lesions that were assessed were likely to have been identified in the 
consultation rooms of the PC providers. Agbelusi and Wright, 2005 (23) showed that 
nearly all, 92%, of patients identified in a dental clinic as having oral HIV lesions 
were confirmed by a laboratory test to be HIV-infected. Moderate, and in some 
aspects low, knowledge of PHC providers in identifying these lesions points to 
missed opportunities for HIV testing and early detection and treatment in this setting. 
Moreover, nearly all PHC providers said that they never performed an extra oral 
examination in routine practise.  
 
Knowledge of general oral health 
Assessment in this domain was related to questions that patients and community 
members commonly ask health personnel regarding their oral health. These included 
dental caries; periodontal diseases, mouth ulcerations and dental fluorosis, which 
PHC providers are expected to record in the outpatient tally sheet. In similarity to 
other studies (24, 25), this study indicated that PHC providers in this setting lacked 
sufficient knowledge on oral health topics. Their knowledge regarding general oral 
health was much lower than for HIV-related oral lesions. However it was noted that 
the majority, 80%, knew that sugar and poor oral hygiene contribute to dental caries. 
Information on the importance of good oral health could be integrated into daily 
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health talks in PHC facilities, especially in antenatal care and child welfare clinics, to 
prevent dental decay in children.  
Although all patients who seek general consultations with the PHC providers   
should ideally have an oral examination, the choice of patients was narrowed down 
to those presenting complaints that warranted an oral examination – pain 
experienced when chewing and swallowing, skin rashes and febrile conditions. Their 
low scores suggested that they rarely performed extra-oral examinations. They 
reported that when occasionally they did intra-oral examinations, they commonly 
looked at the condition of teeth and gums and they were therefore likely to miss 
other oral pathologies. In personal communication with LNK, the PHC stated that 
they examined the throat only when the patient had a suggestive history, such as 
‘upper respiratory tract infection’ and tonsillitis. In an earlier study (26), PHC 
providers indicated that they were willing to do oral examinations but failed to do so 
due to lack of basic tools, such as spatulas, mouth masks and torches. Results of 
this study show that they also lack knowledge about doing expected oral health care 
tasks.  
The PHC providers reported that oral health topics were scantly covered in 
their pre-service training. Some of the short in-service courses that they regularly 
receive, such as the integrated management of adulthood illnesses (18), include an 
oral health module on HIV care. Apparently, the training modules do not adequately 
cover the practical skills aspects that the PHC providers need for identifying and 
managing HIV-related oral lesions. This is partially understandable, as recognition of 
dental diseases needs much experience and training. PHC providers cannot be 
expected to gain sufficient knowledge and insight regarding dental diseases in short 
training courses. A training module for the PHC providers, incorporating a practical 
session on how to perform a basic oral examination and recognise (HIV-related) oral 
lesions is recommended, to build their skills and competences.  
 
Significance for public health  
 
Immunological impairment in HIV patients often predisposes them to HIV related oral 
lesions. Therefore, comprehensive care of these patients calls for health care 
workers to include oral health care of the patients, at all levels of care. Targeted 
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health personnel at PHC level are in many cases non dental personnel who are 
expected to integrate diagnosis and management of oral lesions into their routine 
practice. These health workers require much training and skills to perform the 
expected tasks.  
Integrating oral health care into PHC as a global and well as national oral health 
policy objective, calls for development of ‘special curriculum for existing training 
programs for special groups’. As there was neither a questionnaire not training 
curriculum in literature, assessment of knowledge gaps was the first important step 
in tailor making a training program for PHC providers. The questionnaire that was 
used can be adapted in different settings.   
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Abstract 
Background. General human immune deficiency virus (HIV)-related orofacial lesions, 
most commonly oropharyngeal candidiasis (OPC), have a typical clinical appearance 
and could be recognized by community members. Although affected patients often 
experience pain leading to compromised eating and swallowing, barriers such as 
social stigma and lack of knowledge regarding available services may prevent them 
from seeking early care. Educating the community about these lesions, through 
community health workers (CHWs) (democratically elected community members), 
may motivate the community to seek early oral healthcare in the health facilities 
(HFs). This study, aims to evaluate the effect of a CHW training program on: a) their 
knowledge and recognition of HIV-related orofacial lesions at community level and b) 
referral of affected patients from the community to the HFs.  
Design and Methods. All 800 CHWS in 2 administrative divisions of Nairobi East 
District (test group n=400; control group n=400) will be selected. The test group will 
receive the training. CHWs in both groups will be assessed at 4 time points: -3, 0, +3 
and +6 months with reference to the training on their a) knowledge of HIV-related 
orofacial lesions (using a written questionnaire) and b) performance in referring 
affected patients to the HFs (using clinical data).  
Expected impact. Early recognition of HIV-related orofacial lesions at community 
level will prompt community members to seek early oral care, leading to early HIV 
testing and counseling regarding antiretroviral failure, when treatment outcomes are 
still favorable. 
 
Trial registration: Netherlands Trial Register NTR2697 (date registered 13nd 
January 2011). 
 
Ethics approval: Kenyatta National Hospital/University of Nairobi Ethics and 
Research Committee (approval number P34/3/2010). 
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Introduction  
 
Human immune deficiency virus (HIV)-related orofacial lesions are typical in their 
clinical appearance (1, 2) and could ideally be detected by community members. 
Among the general lesions, oropharyngeal candidiasis (OPC), enlarged parotid 
gland, oral Kaposi’s sarcoma(KS), oral hairy leukoplakia (OHL), oral warts, and 
orofacial ulcerations are among the typical HIV-related orofacial lesions, OPC being 
the most common (3,4,5). 
As some orofacial lesions appear in the early stages of HIV infection, their 
detection may enhance the quality of care for the infected patients in: a) early 
suspicion of HIV infection, when the immunity is not compromised (1,2,6) and b) 
early detection of antiretroviral therapy (HAART) failure, thus enabling the option of 
early management (7,8,9,10) 
In Kenya, with an estimated population of 34 million people (10), the 
prevalence of HIV is high (7.4%). Because of this and the fact that nearly 90% of 
HIV-infected people will develop HIV-related orofacial lesions in the course of HIV 
infection (6), addressing the oral health needs of HIV-infected people poses an 
enormous challenge. Although these lesions cause pain and compromised nutritional 
intake, many patients may not seek oral healthcare at the health facilities because of 
associated social stigma, low self-esteem, negative cultural beliefs and lack of 
information on available care (12, 13, 14). 
In 2007, Kenya implemented a community health strategy (CHS) in an 
initiative to strengthen health facility-community linkages in healthcare (15). In this 
initiative, the catchment population of a government health facility was organized into 
community units which are served by democratically elected and much respected 
members, called community health workers (CHWs). These CHWs provide a 
continuum of patient care through linking health facilities to the community and 
household levels and carrying out health promotional activities such as community 
education, care advocacy and socio-mobilization, these CHWs provide a continuum 
of patient care. CHW health promotion activities are recorded on national standard 
data tools and consolidated at the linking health facility, on a monthly basis, by 
supervisors called community health extension workers (CHEWs). The data are 
submitted at national level, by the districts.  
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Community involvement and action, as seen in several chronic conditions (16, 
17, 18, 19) could enhance oral health promotion for HIV patients. In this paper the 
CHW design and methodology of an oral health promotion program for HIV patients 
in two (test and control) divisions in Nairobi East District is described. 
 
Study aims 
This study aims to evaluate the effect of a CHWs training program on their 
knowledge of HIV-related orofacial lesions, early recognition of suspected HIV 
orofacial lesions at community level and referrals of patients from the community to 
the linking health facilities. Knowledge and opinions of CHWs on oral health related 
topics will be assessed, using written questionnaires in the test and control divisions. 
Before and after the training the numbers of CHW referrals from the community to 
the health facilities for HIV-related orofacial lesions will also be assessed. 
 
Scientific hypotheses  
The following two scientific hypotheses will be tested: (a) A CHWs’ training program 
in HIV related orofacial lesions will increase their opinions and knowledge in HIV 
related orofacial lesions. Trained CHWs will be more informed about suspected HIV 
orofacial lesions than untrained CHWs. (b) Currently, community members may not 
seek oral health care at the health facilities because of social stigma and lack of 
information on available care. Sensitization of the community towards HIV-related 
orofacial lesions will increase the frequency of patients’ seeking care at the health 
facilities in comparison to that of a non-sensitized community. This will also increase 
the number of diagnosed HIV-related orofacial lesions at health facility level. 
 
Design and Methods 
 
Study design  
A prospective cohort study using a pre-post control group design (20, Figure 5.1) in 
two administrative divisions will be applied. These two divisions (Njiru and 
Makadara) participated in an earlier PHC providers study in the Nairobi East district 
(21), and this study will ensure continuity. The test group will comprise all 400 CHWs 
from 8 community units (CUs) that are linked to 4 health facilities in the Njiru division 
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(Dandora 1, Dandora 2, Ruai and Njiru). For comparability, 400 CHWs from 8 CUs 
that are attached to 4 health facilities in the Makadara division (Kaloleni, Lungalunga, 
Remand and Police Band) will be assigned to the control group. The test and the 
control divisions are geographically far apart, which will prevent confounding. 
 
Materials  
 
Development of information education and communication (IEC) materials 
Since IEC materials in oral health promotion for HIV patients are not available in 
Nairobi, these will be developed, using existing guidelines (22, 23, 24) and  
 
 
 
Figure 5.1. Flow diagram of study design, timeframe and flow of the participants 
(Community health workers) through all stages of the study.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1. Flow diagram of study 
 
 
Assessed for eligibility (n=800) 
All CHW in 2 divisions 
Excluded (n=..) 
   Not meeting inclusion criteria (n=..) 
   Declined to participate (n=..) 
   Other reasons (n=..) 
Analysed (n=..) 
 Excluded from analysis (give reasons) (n=..) 
Lost to follow-up (give reasons) (n=..) 
Discontinued intervention (give reasons) (n=  ) 
Allocated to intervention (n=400)  
 Received allocated intervention (n=..) 
 Did not receive allocated intervention (give reasons) (n=  ) 
Intervention: Introductory training on general skills, 
roles and record keeping 
Trainining of CHWs on (a) HIV related oral-facial 
lesions, (b) Community sensitisation and, (c) provision 
of IEC materials and HF level 
 
Lost to follow-up (give reasons) (n=..) 
Discontinued intervention (give reasons) (n=..) 
Allocated to control (n=400) 
 Intervention: Introductory training of the CHWs 
on general skills, roles and record keeping 
Analysed (n=..) 
 Excluded from analysis (give reasons) (n=..) 
 
Allocation 
Analysis 
Follow-Up 
Enrollment 
Clinical data (n=..) Clinical data 
( n=..) 
Questionnaire (n=..) 
Non response (n=..) 
Questionnaire (n=..) 
Non response (n =..) 
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experiences and in consultation with the Kenya National Acquired Immunodeficiency 
Syndrome and Sexually transmitted infections Control Program (NASCOP) (25)and 
the health promotion department  of the Ministry of Public Health and Sanitation in 
Kenya. As per current guidelines, segments of the community, such as expert HIV 
patients (i.e., adult HIV patients who have publicity declared their HIV status and are 
trained to use their personal experience to educate the community), health workers, 
advocates, general community members, peer educators and CHWs, who promote 
HIV education in the district, will be involved throughout the development of 
acceptable IEC materials (15). They will participate in focus group discussions, 
individual interviews and pretesting of the materials. In addition, local organisations in 
the district with an experience in IEC material production and advocacy in the 
HIV/AIDS field will participate, to ensure the appropriateness of the IEC materials. 
The team will produce brochures and flip-charts with coloured pictures covering HIV-
related oral lesions and general oral health care, for use in the community and at 
health facility levels.  
 
Data tools 
CHWs currently use an official Government of Kenya community based health 
management information system data tool called ‘Ministry of Health (MOH) 514’ also 
referred to as ‘community health worker service delivery log book’ (CHWSDLB), to 
document their health-related activities in the community. The current CHWSDLB has 
31 indicators covering CHW general healthcare activities (such as household visits, 
provision of health education) and is kept by the CHWs. It also has a provision for 
recoding date, name of CU and details of the reporting CHWs particulars but it has 
no indicators covering CHWs’ oral health activities. The log book will be modified (3 
months before the training of the CHWs, to enable baseline data collection). Two 
columns will be added, thus enabling the CHWs to record the numbers of community 
members (children and adults) identified with HIV-suspected lesions and referred to 
the health facilities by a CHW. During the same period interviews will be conducted 
with randomly selected patients from the outpatient department of each group. The 
patients will be asked for their reasons for visiting the health facilities and whether 
they had been referred by the CHWs from the community.  
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Pre- and post-test questionnaire 
A pre-test written questionnaire will be used to assess CHWs’ opinions, knowledge 
and current care related to management of general and HIV-suspected orofacial 
lesions. It will be developed, using guidelines and field experiences (26, 27, 28, 29, 
30), and will be administered to all CHWs in both divisions, to assess their 
knowledge, current care, and their opinions regarding HIV-related oral lesions and 
common oral problems in their communities. To minimize any cross-over effect, the 
questionnaire will be pre-tested among CHWs from a non-participating division 
(Embakasi) in Nairobi East District. The questionnaire will be translated to a local 
language, Kiswahili, with the participation of the CHWs, who will also assess the 
clarity of the questions. Common terminologies used in the community to describe 
the signs and symptoms of HIV-suspected orofacial lesions will be used, to ensure 
that the assessment is within the social and cultural context. For compatibility of the 
CHWs in the test and control divisions, the questionnaire will also assess 
demographic factors such as sex, age, HIV status, past training in oral health and 
level of education.  
 
Intervention 
 
CHW selection  
CHS governance structures in Nairobi province comprise CHWs, who are assigned to 
provide health promotion and education to 100 to 200 mapped households in the 
catchment area of a linking government health facilities. A CU is made up of 50 
CHWs. Each CU is governed by a democratically elected CHC (comprising 9 village 
elders) which, together with the CHEW, supervises the selection process and health 
activities of the CHWs. At the linking health facility, the facility health committee 
(FHC), which has representation from the CHCs, supervises all the CUs and the 
CHCs that are linked to the health facilities. Other members of the FHC comprise the 
area chief, the CHEW and the health facilities in charge. The district community 
strategy coordinator, who is also a member of the DHMT, takes charge of all CUs in 
the district through the FHCs and the CHCs, including channeling of all health data, 
to the province and national levels through the district. Selection of CUs, CHCs and 
FHCs democratically takes place in the chiefs’ formal meetings with the community, 
  
80 
 
commonly referred to as Barazas, with full participation of the district health 
management teams (DHMTs). 
Formation of community strategy governance structures in Nairobi province 
began in 2009 (31). The government charged the DHMTs with the responsibility of 
coordinating health sector stakeholders (community, provincial chiefs, village elders, 
opinion makers, religious leaders and healthcare organizations, mainly non-
governmental organizations) in the process.  
The principal investigator (PI), an experienced dentist with 5 years of 
experience in administration of public health programs in the target community, as a 
district medical officer, will lead the selection of FHCs, CHCs and CHWs. The health 
sector stakeholders will be sensitized in a series of meetings held to prepare them 
for the program, solicit acceptance and support and avoid duplication of activities. A 
total of 800 CHWs, will be democratically elected in chiefs’ Barazas, in accordance 
with government guidelines and other field experiences (15, 32, 33, 34), to form 16 
CUs, 8 in each division. CHWs will be selected regardless of gender and will be 
mature (at least 21 years of age), preferably married, with at least 8 years of primary 
education, and preferably secondary education, no criminal record, the will to serve 
voluntarily for 5 years and the ability to speak English or Kiswahili or both languages.  
Nairobi East District is home to a suburban low-income community with nearly 
10 ethnic groups and diverse religions. These demographic variables will be 
balanced during the selection process. Elected CHCs, FHCs and the CHEWs will 
confirm the elected CHWs as well as their commitment to serve voluntarily. People 
living with HIV/AIDS (PLWHAs) and CHWs involved in other stakeholders’ programs 
will be encouraged to participate, since they have personal experience and have 
more credulity in the community. The CUs will be linked to the 4 health facilities in 
the control division and 4 in the test division, to ensure continuity from the earlier 
study. Mapping and household registration will be done using community based 
health management information system data tool called ‘Ministry of Health (MOH) 
513’ also referred to Household register, to ensure adequate coverage during home 
visits and community mobilization and also to minimize duplication of reported 
referrals. According to the current catchment population of nearly 300,000 in both 
divisions (35) it is estimated that each CHW will be allocated nearly 160 households 
i.e. 800 community members.  
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All 800 CHWs will be registered and given a confidential code. Their 
telephone contacts will be recorded for easy follow-up and for planned monthly 
communication. Since CHWs and CHCs need core competences to empower them 
to serve their communities (33, 36), they will, in groups of 50, receive a regular 5 day 
introductory training session (37) in collaboration with the district health 
stakeholders. This is in line with regular stakeholders supported trainings which are 
administered per community unit (38). The topics of emphasis will include their roles 
and responsibilities (such as household visits, health education, advocacy and socio-
mobilization, role modeling, contact tracing and referral of patients to the health 
facility), qualities of a CHW, governance and linkage mechanisms in community, 
communication, leadership, correct usage of the CHWSDL and record keeping. 
CHWs in both divisions will be provided with adequate data reporting tools (i.e. 
CHWSDLB) for their activities and for monthly reporting to the linking health facility. 
Indicators in the CHWSDLB which summarizes their roles and responsibilities will 
provide a constant reminder of what is expected of them. CHCs will be charged with 
the responsibility of continuous supervision of CHWs in their respective CUs, as well 
as organization of monthly meetings. The CHEWS, already trained (39), will 
supervise both the CHCs and the CHWs  
Although the CHWs work on a voluntary basis, the DHMT will be coordinated 
with various stakeholder programs (mainly HIV, TB, family planning (FP) and 
immunization programs) and outreaches for their motivation. The CHWs may receive 
tokens of money, other training in health, certificates enabling them to look for paying 
jobs, foodstuffs and support for income generating activities. 
 
Training of CHWs 
CHW and CHEW training programs in HIV care in Kenya (37, 39) currently do not 
include an oral health module. The Radboud University Nijmegen Medical Centre, 
Department of Global Oral Health will therefore collaborate with the University of 
Nairobi Dental School in developing a one-day CHW program to cover this topic. To 
ensure consistency, the training will build on the existing modules and be in line with 
the Kenya training curriculum on HIV care (40, 41, 42). It will also incorporate the 
findings into the IEC material development process, to contextualize it. 
All 400 CHWs in the intervention division will be divided into groups of 50 
CHWs, to be trained in general oral health, in HIV-related orofacial lesions and the 
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oral conditions common in dental caries and periodontal disease, to enable them to 
perform oral health promotion effectively for HIV patients in their community. CHEWs 
and CHCs will also attend the training. University of Nairobi Dental School (the PI), 
Radboud University Nijmegen Medical Centre staff and selected PHC providers who 
were trained in the earlier PHC study (21) will train the CHWs, CHEWs and the CHCs 
at a regular training venue in Nairobi East District. The PHC providers are involved in 
regular CHW courses and staff supervision and will be involved in the planned 
supervision of CHWs and CHCs, and subsequent evaluations.  
During didactic sessions, PowerPoint presentations will be used, to include 
photographs of various HIV-related oral lesions. Flip charts will also be used to 
explain unclear issues, while topics such as communication will be emphasized 
through role play. CHWs will participate in group discussions and interactive 
exercises to address various aspects of oral health of HIV patients, as well as issues 
that come up during development of the IEC materials. IEC materials will be used 
throughout the sessions to familiarize the CHWs with the contents. The groups will 
present their discussion in a plenary session, in an interactive way. Expert HIV 
patients will also be requested to share their personal experiences with HIV-related 
orofacial lesions, to reinforce the training sessions, especially in building positive 
attitudes towards the identification of HIV-related orofacial lesions. Aspects such as 
confidentiality will be re-emphasized during the training. 
 
Community mobilization 
CHWs in the test division will be asked to perform continuous socio-mobilization and 
advocacy, using a public address system, during house visits and in social gathering 
places (such as churches, mosques and schools) throughout the observation period. 
They will educate and mobilize community members in their mapped areas about 
HIV-related orofacial lesions and urge them to seek (oral) healthcare at the local 
health facilities. They will be provided with IEC materials in sufficient quantities to 
ensure adequate community coverage. The IEC materials will be replenished every 
three months or more frequently, as per requisition. The IEC materials will include 
brochures and posters which will be displayed in strategic places both in the 
community and in the health facilities. CHWs in the control area will not receive any 
training. However, CHWs in both divisions will receive a short message on their 
telephones on a monthly basis, to thank them for participation, remind them of their 
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roles and remind them to submit their monthly data to the linking health facilities. 
They will receive adequate reporting tools throughout the observation period through 
the CHEWs. CHCs and CHEWs usually organize monthly review meetings with their 
respective CUs. Every CHW is expected to attend, as well as the community 
strategy coordinator who represents the DHMT. The PI and/or the trained DHMT 
supervisors will attend the meetings, to monitor the progress of the program and to 
address any upcoming issues; such as availability of tools, data adequacy, and 
updating of addresses and telephone numbers. During these meetings, the CHWs’ 
data will be collected and checked for completeness and accuracy. 
 
Sample size 
The primary outcome measures in this study will be collected from individual CHWs 
clustered within existing divisions (21). The convenience sample consists of all 
CHWs in both divisions, to prevent any confounding or biasing effects. As no further 
information about exact minimum sample size in this study in Nairobi East District 
was available, we think that the expected high number of participants (n=400 in both 
trial arms) will be sufficient for detection of any statistically significant differences 
caused by the intervention. 
  
Evaluation  
To evaluate the effect of the training program on CHW’s knowledge, a written pre-
test (baseline assessment) will be administered in both divisions before the training 
program starts, to measure the CHWs opinions, knowledge and actual care of HIV-
related orofacial and common oral lesions and to test the comparability of both 
groups. All participating CHWs will be scheduled for subsequent written 
assessments. The 1st and 2nd post-test written assessments will be given to the 
intervention group immediately and 3 months after the training course respectively, 
using the same questionnaire as was presented at the pre-test assessment. 
Participants who would not have done the 2nd written assessment will be allowed to 
do the 3rd assessment in order to motivate them to continue with socio mobilization. 
The 3rd  post test written assessment in the intervention group and the 1st post test 
assessment in the control group will take place 6 months after the training (Table 
5.1). As the statistician is blinded and we will not look at individual performance, it 
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will be impossible to provide feedback on individual performance. However, after the 
last post-test assessment, CHWs will receive additional training on aspects that were 
not adequately covered or answered by a substantial part of the intervention group 
CHWs. 
 
 
Table 5.1. Schedule for evaluation of the training program for CHWs in Nairobi East 
district in the test and control groups  
 
Assessment Time frame 
line 
Data to be collected for analysis  
Intervention group 
(PHC trained) 
Control group  
(PHC not trained) 
Pre-test 
assessment 
 
Baseline data  
Pre-training  
(-3 months) 
  
Baseline data 
Clinical records data 
Patient interviews  
Baseline data 
Clinical records data,  
Patient interviews 
Pre-training  
(0 months ) 
Pre-training written 
assessment  
Pre-training written 
assessment  
Post-test: 
 
1nd 
assessment  
 
Training 
1st assessment 
Post-training  
(0 months )  
CHWs trained  
 
1st CHWs post-training 
written assessment 
immediately after the 
training 
No action  
 
No written assessment 
 
2nd 
assessment 
 
2ndassessment 
Post-training    
(+3 months)  
  
Community 
mobilization 
performed 
2nd CHWs post-training 
written assessment, 
clinical records data,  
patient interviews 
No action  
 
 
No written assessment 
Clinical records data,  
Patient interviews 
3rd 
assessment  
Post-training  
(+6 months) 
  
PHC trained, CHWs 
trained, community 
mobilization 
performed 
 
 
3rd CHWs post-test 
written assessment. 
Clinical records data,  
Patient interviews 
PHC not trained, 
CHWs not trained, 
community 
mobilization not 
performed 
 
1st CHWs post-test 
written assessment. 
Clinical records data,  
Patient interviews 
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To determine whether the training program increases the number of referrals 
of patients from the community with HIV-related orofacial lesions, retrospective 
baseline data at outpatients departments will be collected 3 months before the 
training program takes place and throughout the evaluation period (Table 5.1). The 
number of people with HIV-related oral lesions who have been referred from the 
community to the health facilities will be assessed from the CHWSDLB. In addition, 
for clarification as to whether patients with oral lesions who visited the health 
facilities were referred from the community by the CHWs, data from patient 
interviews will also be assessed. The number of HIV patients who have been 
identified as having HIV-related lesions, dental caries and gum diseases will be 
determined from the clinical records in the linking health facilities.   
 
Statistical analysis 
To determine the effect of the training program on referral rates for HIV testing, 
clinical records and patient interviews conducted 3 months before the intervention 
will be assessed, providing the baseline record data for both the intervention and the 
control division. The pre-test (1st written assessment) data for both groups will also 
be compared. For the intervention group, the baseline data will be compared with the 
data that will be generated during the1st, the 2nd and the 3rd post test written 
assessments, planned immediately after the training, on the 3rd and on the 6th month 
after the start of the intervention, respectively. This data will also be compared with 
the corresponding record data from the control group (Table 5.1). The flow of 
participants is shown in Figure 5.1.  
The SAS Version 9.2 statistical program, SAS Institute, Cary, NC, USA will be 
used for all analyses. Chi-square tests will be used for analysis. Logistic regression 
will be used to test simultaneously the effect of background variables.  
 
Main outcome benefits 
The intention of the intervention program, i.e. training and reminding sessions, is to 
increase CHW competencies and skills in early recognition of HIV-related orofacial 
lesions among their community members and early referrals to the health facilities. 
The expected result is that the number of patients with HIV-related, early detected 
orofacial lesions referred by CHWs from the community to the linking health facilities, 
will increase. An increase in referral rates to the health facilities, of community 
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members with suspected HIV infection will consequently increase the HIV testing 
rates, as will the number of HIV-positive test results. 
 
Discussion  
 
Barriers such as social stigma and lack of community awareness of available 
services may prevent the community from accessing (oral) health care (12, 13, 14). 
Community and health stakeholders will participate in various phases of the 
program, and within government structures, to enable sustainability, future 
integration and long-term commitment to oral health care of HIV patients as well as 
acceptability of the program to the community. 
The introductory training of CHWs will provide them with competences and 
skills for effective participation in the program. The design of the program ensures a 
threefold approach to reach community members with HIV related oral lesions. 
Firstly, trained CHWs will acquire appropriate skills to identify and refer community 
members with HIV related orofacial lesions in their mapped areas. Mapping will also 
minimize double reporting. Secondly, CHWs will educate and mobilize the 
community on HIV related oral lesions. A mobilized community will participate in 
preventive oral care, identification of the lesions, social support and referral of 
affected community members. Thirdly, the content of the training to address barriers 
to oral health care utilization and use of self-explanatory IEC materials will further 
prompt self-referral of the affected patients to the health facilities 
Although the high number (800) of participating CHWs will enable detection of 
differences in the intervention group, we foresee CHWs attrition. This program 
incorporates government guidelines and field experiences (15, 21, 32, 33) in the 
democratic selection criteria with participation of various stakeholders and the local 
community to ensure appropriate CHWs are recruited. Community acceptability and 
recognition will also motivate the CHWs to perform their duties. Preference to HIV 
patients and CHWs who are supported in other community programs will further 
enhance CHW retention.  
A barrier may be the role of ‘witchcraft’, which still may play an important role 
in the community. Several items in the questionnaire will ask for the reason of a 
specific disease, and witchcraft is an answer option. In case many participants 
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believe that some illnesses are a result of this phenomenon, the program needs to 
be adapted, and more discussion on this item will be provided in future training 
modules. 
The prospective nature of this study allows repeated observations of CHW 
performance in the intervention group and comparison with the control divisions at 
designated time points of the study. This will make it possible to measure early and 
late effects of the educational and reminder programs and improve the training 
modules for new CHWs   
  
Confidentiality and patient safety  
Data will be collected at community level by the CHWs. A module on communication 
will be included in the CHW training to ensure that patient and house-hold 
confidentiality is maintained during the study. All patient data and other confidential 
information will be subject to dental confidentially rules, and be stored on a protected 
server of the Nairobi University Dental School. All data will be kept under lock and 
key. Data in electronic devices will be controlled and password-protected. Only 
members of the study team will have access to the files. 
 
Significance for public health  
 
HIV-related oral lesions are of public health significance, especially in high HIV 
prevalence communities, as nearly 90% of the patients will experience them in the 
course of HIV development. Although these lesions are early indicators of onset and 
progress of HIV infection and highly active anti-retroviral treatment failure, many 
patients do not seek early care in the health facilities. This is due to barriers such 
stigmatization and lack of knowledge and awareness of available care. This health 
promotion model emphasizes inter-sectoral collaboration, strengthening community 
action, empowering local people and developing personal skills through training 
CHWs to overcome these barriers.  
Sensitization of the community to HIV-related orofacial lesions will increase 
the frequency of patients seeking (oral) health care at the health facilities, leading to 
(early) detection and management of the lesions when the treatment outcome is 
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favorable. It will also strengthen the interface between facility and community-based 
(oral) health services. 
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CHAPTER 6 
 
 
 
 
 
Knowledge of Nairobi East District Community Health Workers 
concerning HIV-related orofacial lesions and other common oral 
lesions 
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Nairobi East District Community Health Workers concerning HIV-related orofacial 
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Abstract  
Background. Human immunodeficiency virus (HIV) related orofacial lesions 
negatively impact on the health of patients and could be managed at primary health 
care (PHC) level. Community health workers (CHWs) are crucial in optimal patient 
management through patient identification, education and early referral for 
professional care. The study objective was to assess knowledge of Nairobi East 
district CHWs regarding HIV-related orofacial lesions and other common oral 
diseases. 
Methods. All 815 CHWs completed a 56-item questionnaire comprising 5 
hypothesized domains: general dental knowledge, knowledge about HIV-related 
orofacial lesions, opinions regarding oral health problems, past encounters with HIV-
related orofacial lesions, current care at community level (n=11,19,4,5,5 respectively) 
and items concerning background characteristics (n=10) and past training activities 
(n=2). Confirmatory factor analysis largely supported the 5-domain structure. 
Respective Cronbach’s alpha values of 0.45, 0.59, 0.09, 0.79 and 0.50, considered 
as moderate, allowed further analysis for domain mean scores. 
Results. CHWs had moderate knowledge about general oral health and HIV-related 
orofacial lesions (mean scores 0.47 and 0.43 out of maximum 1 respectively). None 
had been formally trained in oral health aspects. Although they had high opinions 
regarding their role in identifying, educating and referring patients with (HIV-related) 
orofacial lesions (mean score 0.80 out of maximum 1) to the health facility, they 
actually rarely referred patients.  
Conclusions. CHWs need training to build their competences in promoting the oral 
health of HIV patients in their communities and participating in early identification 
and management of oral HIV lesions. 
  
95 
 
Background 
 
Human immunodeficiency Virus (HIV) related orofacial lesions are common 
indicators of HIV infection (1-3). They are included in the WHO presumptive clinical 
criteria for HIV infection diagnosis, because of their typical clinical appearance (4). 
The lesions may be painful and at times persist for long periods, leading to 
(prolonged) compromised food intake and exacerbation of the ill health of patients. 
These lesions may also cause social discomfort; particularly because HIV infection is 
accompanied by social stigma.  
Being associated with clinical and various immunological stages, the lesions 
are markers of HIV infection and of HIV disease progression (4), thus facilitating 
early identification of HIV-infected people and prognosis of those receiving treatment 
with highly active antiretroviral therapy (HAART) (5-7). Identifying the lesions at an 
early stage, to enable optimal patient management, is therefore a necessity. 
In Kenya, primary health care (PHC) providers (mainly clinical officers and 
nurses) at health facilities and community health workers (CHWs) are required to 
integrate oral care of HIV patients into the PHC system (8, 9). However, these health 
workers have not been educated on oral diseases. Detecting orofacial lesions as 
part of their community duties would increase the probability of early identification of 
HIV-infected people and those developing HAART resistance. In Kenya, HIV patients 
might not seek early care, even when the signs and symptoms are overwhelming, 
owing to social stigma and ignorance about the lesions (LNK personal 
communication).  
In line with the national oral health policy objectives of Kenya, of developing 
targeted community oral health programs (8), a CHWs training program on oral care 
of HIV patients was developed. However, for development of a tailor-made training 
program for CHWs and to ensure their participation in the field, it was essential that 
information first be obtained from CHWs regarding their knowledge and opinions 
about HIV-related oral lesions and common oral diseases. The aim of this study was 
to assess the knowledge and opinions of CHWs regarding HIV-related oral lesions 
and other oral diseases.  
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Methods 
 
Approval for the study was obtained from the Kenyatta National Hospital/University 
of Nairobi Ethics and Research Committee (approval number KNH-ERC/A/474) and 
from the Ministry of Public Health and Sanitation (Ref. No. MPHS/IB/1/14 Vol. III). 
Additional written approval was granted by the Nairobi Provincial Medical officer and 
the respective district heads, for the study to be conducted in Nairobi East district, 
where a linked study for PHC workers was ongoing (10).This large rural urban 
district has a population of nearly 1.4 million (11). Its multi-ethnic communities have 
variable literacy and income levels, which are known determinants of CHWs’ 
performance (12, 13). The study is registered at the Netherlands Trial Register 
NTR2627 and the study protocol was published earlier (14). 
 
Study site 
The CHW investigation was conducted in the Njiru and Makadara divisions of Nairobi 
East district. 
 
Sampling of the CHWs 
From September 2009 through to December 2010, CHWs (n=430) from all 8 CUs 
attached to the participating HFs (n=4) in Njiru division and in Makadara division (n = 
432, HF=4) were invited. In accordance with the newly introduced government 
guidelines on community health strategy (15), the CHWs were democratically 
elected in meetings held by a chief (called Barazas) with full participation of the 
community, community elders, members of the district health management team 
(DHMT) and community health extension workers (CHEWs). To prevent any 
confounding or biasing effects, all 862 CHWs who participated in this study were 
included. This number was expected to be adequate for the planned factor analysis 
procedure (16).  
 
Construction and revision of the questionnaire  
A team of four experienced dentists formulated a 56-item written questionnaire after 
interviewing CHWs and studying field experiences (10, 12, 17, 18). The first section 
contained ten items covering background characteristics of the CHWs – gender, age, 
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level of education, geographical location, length of service as a CHW, marital status, 
HIV infection experience, names of CHWs (denoting ethnicity), telephone contacts 
(denoting possession of mobile phone) and identification code (denoting area of 
service). The second section aimed to assess CHWs’ knowledge on oral health 
topics. A total of thirteen HIV-related oral lesions described in four articles (1, 2, 6, 
19) were identified. These were: oral candidiasis, hyperpigmentation, enlarged 
parotid gland, oral Kaposi’s sarcoma, necrotizing ulcerative gingivitis, oral hairy 
leukoplakia, herpes simplex lesions, oral warts, herpes zoster, molluscum 
contagiosum, facial skin eruptions, vermilion ulceration and atrophic oral mucosa. 
Periodontal diseases and tooth cavities, being major oral problems in the general 
community, were included (20)  
The first author, who is a senior District Medical Officer of Health, 
spearheaded two focus group discussions (FGDs) and informal conversations with 
community members, to elicit additional qualitative information from the target 
community. Each focus group comprised eight community members from HIV 
support groups (HIV-infected community members who regularly meet at the linking 
health facility for psychosocial support and for income generating activities), two 
community members, two PHC providers trained in recognising HIV-related oral 
lesions and one district health promotion officer.  
Of a total of 24 lesions presented on a computer, the focus group identified 
four that they commonly saw or experienced in the general community. These were 
oral candidiasis (pseudomebraneous, erythematous and angular cheilitis types), 
herpes zoster, parotid enlargement and recurrent oral ulcers. They also identified 
periodontal diseases and tooth cavities as common oral conditions in their 
community.  
 
Identification of domains 
Five specific areas of assessment of CHW knowledge in general oral health and 
HIV-related orofacial lesions were targeted. For each area questions including the 
following items were constructed: a) general oral health knowledge (n=11); b) 
knowledge of HIV-related orofacial lesions (n=19); c) opinions regarding oral health 
problems (n=4); d) past encounters /experience of HIV-related orofacial lesions in 
the community (n=5) and e) current care at community level (n=5). In total, the 5 
domains had 18 questions which contained 44 items. Of these, 18 items were 
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closed-ended while 26 were open-ended. Past training in oral health topics (n=2) 
was additionally assessed and information on background characteristics was 
collected (n=10). In total the questionnaire had (n=56) items. 
The research team discussed correct responses for each item in the domains. For 
the open-ended questionnaires, a set of correct responses which would later be 
translated into codes were developed. This resulted in an initial code structure.  
 
Translation of the questionnaire 
The first draft of the questionnaire was in English. This questionnaire was assessed 
for clarity and reviewed accordingly in a focus group discussion comprising sixteen 
PHC providers involved in various regular CHW training courses in the district. The 
second draft of the English version was pretested among eight randomly selected 
CHWs and was refined during a focus group discussion with the first author. The 
CHW selection process ensured that all CHWs were bilingual. The group translated 
the refined questionnaire into the local language, Kiswahili. They simplified difficult 
words and used native phrases to describe unfamiliar terminologies, in order to 
further clarify the questionnaire. Some Kiswahili terminologies were incorporated into 
the English version.  
 
Table 6.1. Nairobi East district community description of HIV- related orofacial 
lesions and other mouth problems 
 
HIV related orofacial 
lesion 
Community description   English translation 
Oral candidiasis  
(Pseudomebraneous)     
Vidonda vyeupe vya mdomo Wounds that are covered with white coating 
‘Oral thrush’ Oral thrush  
 Ugonjwa wa mdomo Disease of the mouth 
Oral candidiasis 
(Erythematous type)   
Kuchomeka mdomo Wounds associated to burns from hot tea. 
 Angular cheilitis Vidonda vya ncha za mdomo  Wounds on the corners of the mouth 
Herpes zoster Malengelenge Lesions with watery fluid under the skin 
Kuchomeka Lesions associated with burns from hot water or oil 
Mshipi A disease which is shaped like ‘a belt’  
Enlarged parotid Kufura kando ya masikio Swelling  around the ears 
Tooth cavities Meno yaliotoboka / yalioooza Holes in the teeth 
Periodontal diseases Kufura ‘gums’ Swollen or bleeding gums 
Various skin 
eruptions 
Ugonjwa wa ngozi  Disease of the skin. 
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The Kiswahili version, which was similar in structure to the English version, was later 
pretested in another group of eight randomly selected CHWs and refined 
accordingly. Table 6.1 provides descriptions and terminologies used by the 
community to describe oral lesions, and examples of Kiswahili translation that were 
incorporated into the final draft of the questionnaire.   
 
Questionnaire administration  
The questionnaire was administered to CHWs (n= 815) during a regular training 
course after obtaining written consent from each CHW. Some elderly CHWs (n=47) 
could not read or write and were consequently excluded.  In line with other regular 
community activities, CHWs were organized into community units (groups of nearly 
50) for easy administration. Therefore, a total of 16 sessions took place, 8 in each 
division. Each CHW was given a spoken explanation of the questionnaire as well as 
an individual confidential code. LNK supervised the sessions and responded to 
clarifications from the CHWs. As the purpose was assessment, the CHWs were 
reminded that they were not expected to have all correct responses but to answer, 
without guessing, all the questions to the best of their ability. The filled 
questionnaires were checked for completeness and legibility of responses.  
 
Statistical analyses  
Raw data was entered into an Excel file by a research assistant. LNK checked the 
input of the data. To minimize bias, two experienced dentists, who understood both 
languages, independently coded open-ended responses, which were subsequently 
translated into numeral codes. The two coders compared their results. Codes that 
were not corresponding were discussed until consensus was achieved. Coded data 
was analysed, using SAS software (SAS Institute, Cary, NC, USA). Confirmatory 
factor analysis and Cronbach’s alpha was performed, using a standard procedure 
(21), to assess the hypothesized structure of the scales and to allow further 
interpretation of the data. The questionnaire was further analysed for domain mean 
scores. Ages were grouped into three categories 19-25 years old, 26-50 years old, 
and 51-older. 
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Results 
 
Participants 
All CHWs (n=815) completed the questionnaire. There were more female (77%) than 
male (33%) respondents. Those in HIV support groups (denoting that they had 
publicly declared their HIV-positive status to the community) comprised 35%. Ages 
were grouped into three categories young: 19-25 year-old (6%), middle aged 26-50 
year-old (85%) and elderly adults (9%). The majority, 65%, were newly recruited, 
while 35% had done some community work before. None had received formal 
training in oral health.   
Confirmatory factor analysis largely supported the 5-domain structure 
specified by the authors. Table 6.2 presents the domains, respective Cronbach’s 
alpha coefficients, mean domain scores and standard deviation, and minimum and 
maximum scores. Cronbach’s alpha for knowledge about general and HIV-related 
lesions, as well as current care, were moderate (0.45. 0.59, 0.50). A high value on 
the ‘encounter with HIV-related orofacial lesions in the community’ was noted. 
Although the domain mean score for opinions on oral health was high, the 
corresponding Cronbach’s alpha of 0.09 was very low.  
 
General oral health knowledge  
Table 6.2 presents mean scores, standard deviation and Cronbach’s alpha per 
domain. The domain mean score for general oral health knowledge was 0.47 out of 
the maximum 1. Although CHWs were moderately knowledgeable about issues such 
as that children under 1 year of age should brush their teeth (mean 0.67 out of 
maximum 1) and that tooth cavities could cause dangers to the children (72%), only 
8% knew the correct age for initiating tooth brushing for their children. Some even 
believed that a toothbrush would damage the children’s gums (mean 0.33 out of 
maximum 1). Most (82%) CHWs were aware that sugary snacks may cause mouth 
diseases in children but fewer, 53%, identified the actual danger as development of 
tooth cavities. That they believed that carious teeth in children should not be 
extracted (mean 0.66 out of maximum 1) was noted.  
Their knowledge concerning the handling of mouth injuries such as avulsed 
teeth was very low. Although 83% would refer dental emergencies to the health  
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Table 6.2. Domains in the questionnaire, with Cronbach’s alpha coefficients, mean 
domain scores and standard deviation, and minimum and maximum 
scores.  
 
Domain Number 
of items  
Cronbach’
s alpha 
Mean Std Dev Maxi
mum 
General oral health knowledge 13 0.45 0.47 0.14 1 
Knowledge of HIV related orofacial 
lesions 
15 0.59 0.42 0.16 1 
Opinions in oral health problems 3 0.09 0.80 0.23 1 
Encounter of HIV related orofacial 
lesions in the community 
5 0.79 2.00 0.61 4 
Current care at community level 5 0.50 0.59 0.21 1 
 
facility, only 18% would preserve avulsed teeth and refer an injured child to the HF. 
Similarly, a negligible proportion (0.49%) knew that conditions such as diabetes and 
old age could predispose patients to OPC. Only 39% were aware that diabetic 
patients could develop OPC. 
 
Opinions on oral health problems  
CHWs had strong opinions (domain means score of 0.80 out of maximum 1) that 
patients with oral thrush should be referred to the health facility.   
 
Knowledge about HIV-suspected /-related orofacial lesions  
CHWs had moderate mean scores (0.59, of maximum 1) in this domain. They were 
highly knowledgeable about signs and symptoms of oropharyngeal candidiasis (OPC) 
(score of 0.84, of maximum 1) and the fact that HIV infection leads to frequent ulcers 
in the mouth (0.74, of maximum 1). However, their knowledge of OPC as a clinical 
sign of HIV infection was lower (score 0.47, of maximum 1) and very poor with 
regard to identifying OPC as a marker of HAART failure (score 0.12, of maximum 1). 
It was also noted that they were highly knowledgeable about the fact that patients 
with OPC should be referred to the health facility (mean 0.93, of maximum 1). Their 
main reason given for referral was treatment and rarely did they mention to their 
patients the possibility of HIV testing.  
70% of the CHWs knew at least one sign and symptom of HIV infection in the 
orofacial region and the most commonly mentioned was OPC. Although 67% said 
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they knew herpes zoster could occur in the facial region, only 34% could correctly 
diagnose it in the facial region when the signs and symptoms were described. Nearly 
49% had seen bilateral parotidomegaly among community members but less than 
half, 21%, knew possible causes.   
 
Past encounter with HIV-related lesions 
Five common lesions that were examined, OPC (pseudomebraneous, and 
erythematous and angular cheilitis), bilateral parotidomegaly and herpes zoster, 
gave a moderate domain mean of 2 out of maximum 4, indicating a moderate value.   
 
Current care at community level  
The moderate mean score for this domain, of 0.59 out of a maximum possible 1, was 
lowered by scores of two variables: past referral of patients with any mouth lesions to 
the HF in the previous 3 months (mean 0.33 out of the maximum 1) and type of 
lesions referred (mean score of 0.64 out of the possible maximum 4). In the same 
domain three variables, related to informing patients with mouth problems including 
oral candidiasis that they should visit health facilities, had high mean scores of (0.70, 
0.85 and 0.93). 
 
Discussion 
 
The present study was conducted in a peri-urban multi-ethnic community of low 
socio-economic status with high (9.3%) HIV prevalence (22). In line with the 
literature (1, 2, 6), HIV-related oral lesions were common in this community.   
Being democratically elected members of the community, CHWs in this study 
most likely represented the perceptions of the community regarding oral health in 
HIV infection. Female dominance (77%) in this study could be attributed to the 
gender roles in this community, where female members as home keepers are 
expected to serve within home settings while the male counterparts work outside the 
community, earning income to support their families. This situation was similar to that 
in a WHO review (23). That many of the CHWs (35%) were in HIV support groups 
meant that they had declared their HIV-positive status to their communities. They 
therefore freely shared their (experiential) knowledge on HIV topics. The option of 
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answering either the English or the local language version, which fellow community 
members had translated, enabled the CHWs to accurately represent their thoughts.  
The questionnaire structure, consisting of various domains, allowed more 
detailed assessment and interpretation of CHWs’ knowledge, including their 
willingness to perform the expected tasks. This information was essential in the 
execution of the planned training. Confirmation of the domains structure provides an 
insight into areas to be assessed in future assessments.   
Moderate Cronbach’s alpha for knowledge on general as well as HIV-related 
oral health was attributed to their having low levels of knowledge regarding these 
topics due to their being lay community members with no formal training in 
(oral)health. This also could also explain the observed moderate values in care that 
they provided in their community. Multi-ethnicity and varied cultural beliefs further 
explained very low Cronbach’s alpha value in opinions. Higher values are expected 
after they have been trained.   
 
General oral health knowledge 
This study showed that knowledge of CHWs regarding general oral health was low, 
probably because they had never received any formal training in oral health. Tooth 
decay is a common oral problem that is preventable through implementing simple 
oral hygiene measures at home, such as tooth brushing and the avoidance of sugar 
intake. Although a moderate portion of CHWs were aware that it was important for 
children to brush their teeth and that tooth cavities could pose dangers to the 
children, most did not know the correct age at which to initiate tooth brushing among 
children. The highest score in their knowledge; that excessive sugar intake is risky to 
oral health, can be attributed to the media marketing campaigns of toothpaste 
manufacturing companies. CHWs, however, had knowledge gaps with regard to the 
actual dangers of sugar as a risk factor for tooth cavities. This was also noted in their 
wrong responses that sugary foods could cause tonsillitis and mouth ulcers and in 
the wrong advice that they said they gave to community members with mouth ulcers.  
Mouth injuries and avulsed teeth are common among children in this study 
population. The successful management of avulsed teeth at the HF would largely 
depend on the first aid action taken by the community to preserve avulsed teeth and 
timeously refer the children to the HF. This study showed that only 18% would 
preserve an avulsed tooth and refer an injured child to the HF. The majority would 
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throw away the tooth and control the bleeding. It was beyond the scope of the 
questionnaire to assess how the 18% would preserve the tooth and whether they 
would treat an injury as an emergency.  
 
Knowledge of HIV-related oral lesions 
Although knowledge of HIV-related lesions was low, the score was higher than had 
been expected. This was probably due to the ongoing training courses in general 
HIV care at community level, which to some extent covered oral health care. 
Moreover, 35% of the CHWs who were HIV-infected had experiential knowledge. 
The result of the present study showed that CHWs had seen common HIV-related 
lesions such as angular cheilitis, OPC, bilateral parotidomegaly and herpes zoster, 
which confirmed that the lesions are common in this community. Referral of these 
patients to the HF requires that CHWs know about the clinical importance of these 
lesions and the care available at the HF. Although they had high opinions about their 
role and about the importance of referring patients with oral lesions to the HF, the 
‘current care’ domain showed that they had rarely referred patients with oral lesions 
to the health facilities in the preceding months. This probably indicates that the 
CHWs lacked the competence and skills needed for educating the community and 
mobilizing it to seek oral health service.  
 CHWs were most familiar with OPC; probably because it is the commonest 
lesion in HIV infection. Another reason could be that it is commonly described in 
regular HIV training courses and on educational posters as being an opportunistic 
infection. CHW knowledge regarding its clinical significance was, however, low. 
CHWs associated this lesion with allergic reactions to drugs, a dirty mouth, 
excessive intake of milk, acidic, hot or sugary foods and ‘diseases’ in the stomach. 
Similar wrong explanations (including defaulting on immunization) were given with 
regard to bilateral parotidomegaly. Consequently, the wrong advice was given to 
community members with OPC; such as avoidance of nutritious foods like milk and 
fruits. A common practice of concern mentioned by the CHWs was that traditional 
healers in the community gave herbs that could induce vomiting and diarrhea, to 
‘clean the stomach’. These factors could explain why only 34% of the CHWs had 
recently referred oral lesions of community members to the HF despite their strong 
opinions on this subject. On the other hand, they also lacked knowledge of non-HIV-
related causes of HIV infection. Most immediately suspected HIV infection in an 
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elderly diabetic man and only a negligible number (0.5%) attributed his condition to 
old age and diabetes. It was further noted that although 35% were in HIV support 
groups, with expected experiential knowledge, their knowledge of the clinical 
significance of OPC as a marker of HAART failure was poor. A similar observation of 
lack of knowledge about OPC was made in an earlier study covering first-line heath 
care providers (personal information). 
 CHWs failed to diagnose Herpes zoster in the facial region despite its 
characteristic dermatome distribution. The local name ‘mshipi’, meaning a belt, could 
indicate that they associate it with the abdominal region. They related signs and 
symptoms in the face to a skin disease, chicken pox, allergies and burns. This was 
consistent with the other local name ‘kuchomeka’, meaning ‘burns’, which they 
associated the facial lesions with kitchen burns. Only a handful recognized a 
conspicuous herpes zoster scar in the facial region of a community member. 
  
CHW willingness to participate in oral care 
Positive opinions of CHWs on identification and referral of patients with oral lesions 
to the HFs suggest that they were willing to perform oral health promotional tasks in 
the community. This finding was similar to that of PHC providers in the linking HFs in 
an earlier study (18). The willingness to perform oral healthcare activities at both 
levels of care suggests that introduction of a successful oral health program is a 
possibility in this setting. Competences of CHWs could be enhanced through training 
that would empower them with the knowledge and skills needed for identifying the 
lesions, and equipping them with oral health promotional materials such as posters 
and information about available care at the HFs, as well as good communication 
skills for relaying the messages (12, 22).  
 
Conclusion  
 
This study showed that although CHWs are expected to implement oral health 
promotional activities in their communities, they lacked appropriate knowledge and 
skills. In this high HIV prevalence community CHWs, including community members, 
need to be educated in working collaboratively in early identification of (HIV-related) 
oral lesions and referrals to the HFs. 
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CHAPTER 7 
 
 
 
 
 
Oral health training programs for community and professional 
health care workers in Nairobi East district increases identification 
of HIV infected patients 
 
 
 
 
 
 
 
 
 
This chapter is based on the manuscript accepted by PLOS one (2014) for 
publication as: Koyio LN, van der Sanden WJM, Dimba EO, Mulder J, Creugers 
NHJ, Merkx MAW, van der Ven AJAM, Frencken JE. Oral health training programs 
for community and professional health care workers in Nairobi East district increases 
identification of HIV infected patients.  
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Abstract 
 
Background. Better knowledge and skills for diagnosis and management of human 
immunodeficiency virus (HIV) related oral lesions by primary healthcare workers 
(PHWs) may increase recognition of HIV-related oral lesions (HROLs) and may 
improve implementation of HIV testing in Kenya. For this purpose training programs 
at health facility and community level were evaluated.  
Design and methods. A pre-post control-test group design in two administrative 
divisions of Nairobi East District was used. Clinical competencies of PHWs (n=32 
intervention, and n=27 control) at health facility level were assessed 9 months after 
training, and after 6 months for community health workers, (CHWs) (n=411 
intervention and n=404 control) using written questionnaires, clinical data and patient 
interviews. Effects on referral for HIV testing and actual HIV testing were assessed 
by comparing laboratory registries pre- and post training.   
Results. PHWs in intervention (n= 27; 84%) and control (n= 15; 60%) divisions, and 
CHWs in intervention (n=330; 80%) and control (189; 47%) divisions, completed all 
questionnaires. Trained PHWs significantly increased their knowledge of HROLs (p< 
0.02), frequency of oral examinations, diagnosis of HROLs and referral of patients 
with HROLs for HIV testing. Trained CHWs significantly gained knowledge about 
HROLs (p< 0.02) and referred more patients with HROLs to health facilities. Overall 
percentage of HIV-positive test results was three-fold for HROLs compared to non-
HROLs. Specifically, 70% of patients with oropharyngeal candidiasis (OPC), the 
most commonly diagnosed HROL, were confirmed as being HIV-positive. Increase in 
overall HIV testing rates (1.6% pre-, 1.2% post training) and overall percentage of 
HIV-positive results (13% pre-, 16% post-intervention) was not significant. 
Conclusion. Training programs significantly increased PHW and CHW knowledge, 
recognition and management of HROLs but increased neither overall HIV testing 
rates nor overall percentage of positive tests. Speculation is that the health system 
and patient-related barriers seriously limit HIV testing. 
Trial registration: Netherlands Trial Register NTR2627 (date registered 22nd 
November 2010), and NTR2697 (date registered 13th January 2011). 
  
111 
 
Introduction 
 
Healthcare providers working in a human immunodeficiency virus (HIV) endemic 
area are often faced with orofacial lesions that are commonly associated with HIV 
infection (1). Confirmation of HIV infection has been described in up to 98% of 
patients with HIV-related oral lesions (HROLs), the most common being 
oropharyngeal candidiasis (OPC) (2,3). OPC is not only an indicator of (early) HIV 
infection but may also function as a warning sign of immunological and virologic 
failure in patients on highly active antiretroviral therapy (HAART) (4-6). Thus, 
recognition of HROLs is important for patient care as well as from a public health 
perspective.  
Patients presenting with HROLs at health facilities might not be identified as 
high-risk patients and consequently not be tested for HIV infection. This may result 
from inadequate oral health knowledge of professional health workers (PHWs), who 
are mainly clinical officers (COs), nurses and community health workers (CHWs) (7, 
8). In Kenya, PHWs in health facilities collaboratively work with CHWs to provide 
primary health care to the community (9). Different strategies may be implemented in 
Kenya to improve oral health knowledge and subsequent HIV testing. In order to 
increase referrals for HIV testing, a training program focused on improving 
knowledge and skills of PHWs in identification and management of HROLs was 
implemented in combination with a training program aimed at improving recognition 
of common HORLs by CHWs at community level.  
The primary objective of the present study was to analyze the effects of both 
training programs in Nairobi East district in Kenya aimed at increasing the knowledge 
and competence of health care providers in the recognition of HROLs. Secondary 
objectives were to explore: 1) whether the implementation of these training programs 
would increase oral examinations by PHWs; 2) whether more patients with 
suspected  HIV infection would be referred from the community to the health 
facilities; 3) whether overall HIV testing and the capacity to identify high risk patients 
would increase.  
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Materials and methods 
 
Study design 
This pre-post control group study design (10) was administered as a: a) retrospective 
clinical records study and; b) prospective controlled study. The study covered two 
administrative divisions of Nairobi East District. Randomization Software EASY RA1 
Easy Randomizer® Version 4.1, State University of Michigan, USA was used and 
Njiru was randomly designated as the intervention division and Makadara as the 
control area. According to health records, these two divisions were comparable in 
terms of population numbers, staff numbers, personal and background 
characteristics of the staff and workloads at the health facilities. Each division 
comprised four health facilities. The study included all PHWs (n= 32 in intervention 
and n=25 in control division) and all CHWs (n=411 and 404 in the intervention and 
control division, respectively). Flow of the participants, as well as activities and types 
of data that were collected at various stages of the study, are described below and 
illustrated in Figures 7.1 and 7.2 
 
Improvement of knowledge in recognition of HROLs by health care providers 
Radboud University Nijmegen Medical Centre, Department of Global Oral Health and 
the University of Nairobi Dental School collaboratively developed two one-day 
training programs, to equip the health workers with basic knowledge and skills for 
recognition and management of (HIV-related) oral lesions, as well as reminding 
programs, as described elsewhere (11, 12).  
PowerPoint presentations contained simplified text and selected photographs 
of common (HIV-related) oral lesions (pseudo membranous candidiasis, 
erythematous candidiasis, angular cheilitis, oral hairy leukoplakia, necrotizing 
ulcerative gingivitis, Kaposi’s sarcoma, parotid enlargement, herpes zoster, dental 
caries, periodontitis, dental fluorosis) (1,2,4) to enhance healthcare provider ability to 
recognize these lesions. During the training, PHWs also received practical training, 
involving HIV-infected patients with HROLs, to improve their clinical skills. In the first 
three months after the training, PHWs were visited and reminded to review patients 
with questionable lesions and use PowerPoint presentations containing photographs 
of HROLs to update their knowledge. Barrier factors affecting their performance were 
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also assessed. All health centres received monthly telephone reminders about the 
correct use of routine recording tools. CHWs received an additional module on 
communication skills and use of educational brochures and posters, to enable them 
to do community mobilization. 
 
Figure 7.1. Flow diagram of study design and flow of participants (professional health 
workers) through all stages of implementation and evaluation of the training program 
(according to CONSORT 2010 Flow Diagram).
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Assessed for eligibility  
(n=2 divisions) 
Analysed (n= 25) 
 Excluded from analysis (give reasons) (n= 0 ) 
Lost to follow-up (give reasons) (n=0) 
Discontinued intervention (give reasons) (n=5) 
 Got administrative positions 
Intervention division (n = 32)  
 Received allocated intervention (n = 32) 
 Did not receive allocated intervention (give 
reasons) (n= 0) 
Intervention: Educational and practical session, 
reminders and visit HF, feedback on HF 
level 
 
Lost to follow-up (give reasons) (n=12) 
Discontinued intervention (give reasons) (n=12) 
 demanded training 
Control division (n=25) 
 Intervention: Explanation on the use of 
the record (tally) sheets.  
 
Analysed (n=15) 
 Excluded from analysis (give reasons) (n=0 ) 
 
Randomized (n=2 divisions) 
Enrolment 
Questionnaire on knowledge of (HIV 
related) oral lesions   
Clinical data- 
outpatient records 
( n=60,216 pretrainingt) 
(n=66,072 post training) 
Patients inteviews 
( n=924 pretrainingt) 
(n=3717post training) 
HIV testing 
( n=946  pretrainingt) 
(n= 700 post training) 
 
Clinical data 
outpatient records 
(n=59,522 pretraining) 
(n=50,242 post training) 
Patients inteviews 
( n=666 pretrainingt) 
(n=3767 post training) 
HIV testing 
( n= 1842  pretrainingt) 
(n= 605  post training) 
 
Pre training 
assessment   
(n = 32) 
No response 
(n = 0) 
Pre training 
assessment   
 (n=27) 
No response 
(n = 0) 
Allocation 
Follow-Up 
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Figure 7.2. Flow diagram of study design and flow of participants (community health 
workers) through all stages of implementation and evaluation of the training program 
(according to CONSORT 2010 Flow Diagram). 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
 
Excluded (n= 0) 
   Not meeting inclusion criteria (n= 0) 
   Declined to participate (n= 0) 
   Other reasons (n= 0) 
Analysed (n=330)  
 Excluded from analysis (give reasons) (n=0) 
Lost to follow-up (give reasons) (n=81) 
 Died (n=3) 
 Moved residence(n=78) 
Discontinued intervention (give reasons) (n=0) 
 
Allocated to intervention (n=411)  
 Received allocated intervention (n=411) 
 Did not receive allocated intervention (give reasons) (n=0 ) 
Intervention: Introductory training on general skills, roles 
and record keeping 
Training of CHWs on (a) HIV related oral-facial lesions, (b) 
Community sensitisation and, (c) provision of IEC materials 
and HF level 
 
Lost to follow-up (give reasons) (n=215) 
 Internally displaced by fire tragedy  (n=215) 
Discontinued intervention (give reasons) (n=0) 
Allocated to control (n=404) 
 Intervention: Introductory training of the CHWs 
on general skills, roles and record keeping 
Analysed (n=189)  
 Excluded from analysis (give reasons) (n=0) 
 
Allocation 
Analysis 
Follow-Up 
Enrollment 
Clinical data   
CHW referrals 
( n=2492 pretrainingt) 
(n=30,466post training) 
Outpatient records 
( n=15,026 pretraining) 
(n=38,656 post training) 
 
Clinical data 
CHW referrals 
( n=7, 913 pretrainingt) 
(n=14,462 post training) 
Outpatient records 
( n=10,006 pretraining) 
(n=31,952 post training) 
 
Questionnaire (n=411) 
Non response (n=0) 
Questionnaire (n=404) 
Non response (n=0) 
 
Assessed for eligibility (n=815) 
All CHW in 2 divisions 
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Pre- and post-training assessments 
A baseline written assessment mainly using closed questions was done, to analyses 
background characteristics and baseline knowledge amongst PHWs and CHWs in 
the intervention and control divisions, as described elsewhere (11,12). On the one 
hand, oral health care tasks are relatively new among professional primary health 
care providers as this topic is neither emphasized during pre-service nor in-service 
training. On the other hand, low literacy levels in this community and lack of formal 
medical training among CHWs explains the numerous traditional beliefs and 
practices as well as misconceptions regarding HIV related (oral) diseases. To gather 
as much information as possible from both health workers and the CHWs, open 
ended questions were additionally used. The PHW questionnaire covered knowledge 
of symptoms of HROLs, the clinical appearance of HIV-suspected conditions, 
general dental knowledge, knowledge of OPC, common appearances of OPC, 
knowledge of periodontitis, causes of dental caries, past training in oral health topics 
and clinical experiences (Table 7.1). The 5 domains in the CHW questionnaire were: 
general oral health knowledge, knowledge of HROLs, opinions regarding oral health 
problems, encounter of HROLs in the community and current care at community 
level (Table 7.2). Both questionnaires were in English. The CHW questionnaire had 
an additional translated version, in their local language, to enable them to express 
their views accurately. General results of this assessment have been presented 
elsewhere (7, 8). These questionnaires were again administered; 9 months after the 
training for PHWs and 6 months after training for CHWs (post-training assessment). 
Training and evaluation of PHWs was performed between February 2010 and 
November 2010. Thereafter, CHW training was done and evaluated (February 2011 
to September 2011).  
 
Performance of oral examinations and identification of HROLs by PHWs  
PHWs routinely record outpatient consultation details, including oral pathologies 
(dental decay, periodontal diseases, malocclusion and (HIV-related) oral mucosal 
lesions) in daily tally sheets and outpatient registers. These indicators were 
retrospectively and manually extracted from the clinical records from the year prior to 
the training as well as after training, in the intervention and control divisions. Clinical 
records were studied in assessing whether or not an oral examination had been 
performed. This was subject to limitations such as: failure of PHWs to record oral 
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examinations if they did not find relevant oral pathology; some orofacial lesions such 
herpes zoster had been diagnosed without oral examination. Therefore, additional 
assessments were done by structured exit interviews (n= 924) in the intervention 
area and (n=666) control division, a month before the training and thereafter on 
patients leaving the health facilities, to assess whether an oral examination had been 
performed by PHWs (Figure 7.1).  
 
Referral by CHWs of patients from the community with HIV-related oral lesions  
At recruitment, all CHWs had been introduced to their roles: educating the 
community, referral of patients to PHWs for further care and use of the government- 
owned CHW service delivery log book (CHWSDLB) for recording all referrals that 
they made from the community. The CHWSDLB was modified, through addition of 
two columns for the capture of data on the number of referred HROLs. CHWs 
received short messages on their mobile phones, known to be effective reminders in 
this setting (13), and supervisory visits to remind them to record and submit monthly 
data from the community through community health extension workers. Data were 
collected two months before the aforementioned CHW training program and 
throughout the succeeding 6 months after the training.   
 
HIV testing rates and capacity to identify high risk patients 
The expectation was that: a) trained PHWs would refer more patients with HROLs 
from outpatient consultation rooms to the laboratory for HIV testing and; b) trained 
CHWs would refer more patients with HROLs from the community to the PHWs and 
consequently further increase the number of patients with HROLs referred to the 
laboratory for HIV testing. This would increase overall HIV testing rates. PHWs refer 
patients to the laboratory within the same health facility for HIV testing. There a rapid 
HIV diagnostic test is done. All laboratories at each health facility keep records 
including the number and results of the tests. However, reasons for referral are 
routinely not included. The latter, including specific types of HROLs referred, were 
included after the training. Routine HIV laboratory data from voluntary counseling 
and testing (VCT) clinics, from prevention of mother to child transmission of HIV 
infection (PMTCT) and from diagnostic counseling and testing (DTC) in tuberculosis 
clinics were not part of the present analysis. In cases where patients with HROLs 
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were referred by PHWs from these clinics to the laboratory for testing, the data was 
captured in the laboratory register.   
  
Data analysis  
 
Data were checked for completeness and consistency before entry into Excel files. 
Data analyses were conducted, using SAS software (version 9.2, SAS Institute, 
Cary, NC, USA) by JM (biostatistician at Radboud University Nijmegen Medical 
Centre). Background characteristics were described, using frequency and descriptive 
statistics. Chi-square tests were used in comparing differences in percentages. Pre-
test means were analyzed, using Student’s t-test, whereas a multiple regression 
model with correction for pre-test values was used for analyzing post-test means. 
For all tests, a significance level of 0.05 was used. For effect assessment the data 
listed below were compared in both divisions, before and after the PHW and CHW 
trainings. 
 
Study participants 
In both divisions, and for both test and control groups, Student’s t-test was used to 
compare baseline knowledge of lost-to-follow-up PHWs and CHWs with that of PHWs 
and CHWs who completed the post-training questionnaire.  
 
Assessment of knowledge in recognition of HROLs by health care providers 
A panel of two experienced dentists and native speakers of both languages 
independently coded and iteratively harmonized open-ended data in the PHW and 
CHW post-study written assessments as no prototype questionnaire was available 
and as much information was required to make a tailor-made responsive training 
program. To generate an initial codebook for open-ended questions, the panel 
discussed to reach consensus on correct and wrong responses for open ended 
questionnaires with multiple responses. To improve the code book the scope of right 
and wrong answers was further defined using the questionnaire responses. The 
coders identified and discussed unsatisfactory responses, partially answered 
questionnaires, ambiguous statements as well as wordings of correct responses. 
Codes were assigned to agreed correct responses, wrong responses, unanswered 
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questions and ‘I do not know” responses. The number of unanswered questions was 
negligible since the respondents had the ‘I do not know’ option. In addition research 
assistants checked for completeness of the scripts during questionnaire 
administration. For analysis, unanswered questions and ‘I do not know’ questions 
were regarded as lack of knowledge and were therefore considered as wrong 
responses. The two open ended questions that had no right or wrong answer, as that 
they needed ‘further explanation’ were analyzed separately. After coding the first 
seven scripts, results were checked for agreements and differences. Disagreements 
were discussed until consensus was reached. 90% agreement between the two 
coders permitted reliable coding of the remaining transcripts. Data were analyzed in 
line with the aforementioned domains. After correction for baseline differences, pre- 
and post-training study mean scores for PHWs and CHWs were compared at 
(P=0.05). Pre-test means were analyzed through use of Student’s t-tests, whereas a 
multiple regression model with correction for pre-test values was used for analysis of 
post-test means. 
 
Assessment of performance of oral examination and identification of HROLs 
by PHWs  
Percentages were used to compare the difference in proportions of the number of 
outpatient consultations that included an oral examination, the number of diagnoses 
of HROLs and the number of outpatient consultations. 
 
Assessment of CHW referrals of patients with HIV-related oral lesions from the 
community.  
Numbers of HROLs referred from the community to the health facilities were 
compared, as well as the numbers of HROLs diagnosed by PHWs in the outpatient 
clinics. 
 
Assessment of HIV testing rates and capacity to identify high risk patients 
Proportions of a) outpatient consultations that included an HIV test, b) HROLs 
diagnosed in the outpatient clinics that received an HIV test and c) HIV-positive test 
results in oral and non-oral lesions were expressed as percentages. Chi square tests 
were used in comparing differences in percentages at p<0.05. Owing to an HIV test 
kits supply shortage, this analysis excluded June and July 2010 data.  
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Ethical approval 
Kenyatta National Hospital/University of Nairobi Ethics and Research Committee 
gave ethical clearance (number KNH-ERC/A/474). Ministry of Public Health and 
Sanitation also gave written approval (Ref. No. MPHS/IB/1/14 Vol. III) to do the study 
and collaborate with Kenya National AIDS Control Program (NASCOP) and 
Department of Health Promotion. Nairobi Provincial Director of Public Health and 
Sanitation and the district head also gave written approval for the study to be carried 
out in Nairobi East district. 
 
Results 
 
Study participants  
Twenty-seven PHWs completed the post-training questionnaire (n=21 nurses, 6 
clinical officers; response rate 84%) in the intervention group, and 15 PHWs (n=12 
nurses, 3 clinical officers; response rate 60%) in control group. Baseline knowledge 
of PHWs who were lost to follow up in both divisions was similar to that of the PHWs 
who completed the post-training questionnaire (P>0.1), except that baseline 
knowledge of symptoms of HROLs of PHWs who were lost in the intervention 
division was better (P=0.003).  
The CHW post-training questionnaire was completed by 330 CHWs (response 
rate 80%) in the intervention divisions and 189 CHWs (response rate 47%) in the 
control area. CHWs that were lost to follow-up in the test group were less 
knowledgeable about HROLs than those who completed the post-training 
questionnaire (p< 0.025). No differences in knowledge were found between CHWs 
who were lost to follow-up in the control group and those who completed the post-
training questionnaire (P>0.08).  
 
Effects of knowledge in recognition of HROLs by healthcare providers 
PHWs had low to moderate baseline knowledge regarding (HIV-related) oral health 
topics. Details of the pre-training results are described elsewhere (7). 
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The intervention group had significantly higher mean post-training scores than the 
control group had (P<0.02) in all assessed areas, except for clinical appearance of 
HIV-suspected conditions, where the difference was marginal (P=0.17) (Table 7.1)   
The scores for all domains at baseline showed no differences in both CHW 
groups (p>0.11) and were moderate, except for opinions about performing oral 
health tasks, where they both scored high. In the post-training assessment, the 
intervention group had statistically significantly higher mean scores in all domains 
(P<0.02) (Table 7.2).  
 
Effects on performance of oral examinations and identification of HROLs by 
PHWs 
As shown in Table 7.3, at baseline, PHWs in the intervention division performed an 
oral examination in 2.2% (1349 out of 60,216) of patients who consulted them in 
outpatients clinics, and diagnosed 0.3% (n=178) HROLs. PHWs in the control 
division performed oral examinations in 2.9% (1643 out of 56,522) of patients who 
consulted them in outpatient clinics and diagnosed 0.4% (n= 211) HROLs. Post-
training data showed a remarkable increase in frequency of oral examinations by the 
PHWs (n=2301 out of 66,072; 3.5%) and a two-fold increase in the percentage of 
HROLs diagnosed in the intervention group (n=391 HROLs; 0.6%), frequency of oral 
examinations (1,303 out of 50,242; 2.6%) and the percentage of HROLs diagnosed 
by the PHWs in the control group (n=120 HROLs; 0.2%) remained stable.  
Interviews of patients leaving consultation rooms before the training program 
showed that PHWs performed oral examinations during outpatient consultations in 
10% of cases in both divisions. After the training program, frequencies increased 
two-fold in the intervention division and remained higher than in the control division 
throughout the observation period. The peak in frequency of oral examinations, of 
45% in intervention and 15% in control divisions, was observed between July and 
August 2010, during the ‘FIFA 2010 World Cup’ national HIV campaign (Figure 7.3).  
Diagnosed HROLs consisted of OPC, herpes zoster, bilateral parotidomegaly, 
mouth ulcers, Kaposi’s sarcoma, periodontal infections and unspecified mouth 
problems. Oral hairy leukoplakia was not diagnosed (Table 7.4).
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Table 7.1. Pre- and post-training single item questions and mean domain scores, standard deviations (sd), p-values and maximum 
scores in the PHW questionnaire for intervention and control division 
 
Domain     pre test1   post test2     
group   mean sd P   mean sd P   max 
Knowledge on HIV-related orofacial diseases                     
 Symptoms of HROL* I   4.44 1.93  0.70   5.37 1.18 0.0002   7 
  C   4.50 1.58     3.93 1.28     
 Clinical appearance of HIV-suspected conditions* I   1.89 0.89  0.18   2.15 0.53 0.0001   3 
  C   1.47 1.06     1.4 1.06     
 Knowledge of OPC* I   1.63 1.22  0.81   2.41 0.64 0.0096   3 
  C   2.13 0.92     1 0.93     
 Common appearances of OPC  I   1.04 0.44  0.61   2 0.48 <.0001   2 
  C   0.93 0.7     1 0.85     
Knowledge on general oral diseases and conditions                    
 General dental knowledge* I   2.91 1.53  0.12   4.72 1.24 0.0019   6 
  C   2.13 1.47     2.93 1.79     
 Knowledge of periodontitis  I   1.56 1.15  0.26   2.78 0.51 0.0003   3 
  C   1.13 1.13     1.8 1.15     
  Causes of dental caries I   0.81 0.56  0.05   2.67 1.78 0.0128   3 
  C   1.4 0.99     1.27 0.88     
1
Intervention group (I): n=32; Control group(C): n=25            
2
Intervention group (I): n=25; Control group(C): n=15          
HROLs – HIV related oral lesions 
* domains 
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Table 7.2. Pre- and post-training mean domain scores, standard deviations (sd), maximum scores and p-values in the CHW 
questionnaire for intervention and control divisions  
 
 
 
1
intervention group (I): n=32; control group(C): n=27       
2
intervention group (I): n=27; control group(C): n=15  
HROL – HIV related orofacial lesions  
 
  
Domain     pre test1   post  test2     
   group   mean sd p   mean sd p   
max 
General oral health knowledge I   0.49 0.16  0.11   0.76 0.13 <.0001   1 
C   0.47 0.12      0.48 0.13       
Knowledge of HROLs I   0.43 0.17  0.81   0.65 0.15 <.0001   1 
C   0.44 0.16      0.47 0.17       
Opinions in oral health problems I   0.82 0.22  0.56   0.94 0.15 0.015   1 
C   0.79 0.23     0.9 0.18       
Encounter of HROLs in the community I   1.97 0.59  0.84   1.85 0.52 0.0001   4 
C   1.98 0.59     2.07 0.56       
Current care at community level I   0.63 0.21  0.11   0.72 0.18 <.0001   1 
C   0.6 0.2     0.6 0.19       
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Table 7.3. Clinical data from outpatient registers related to: outpatient records 
examined, consultations which included oral examination, diagnosis made 
on dental decay, diagnosis made on gum diseases and diagnosis made 
on suspected oral HIV lesions by PHWs in the intervention and control 
divisions, expressed in percentages of outpatient consultations. 
I =intervention division           C= Control division          OPD = outpatient department 
1 
pre-training data for PHWs   
2 
post-training data for PHWs 
 
3
pre-trainig data for CHWs     
4
post-training data for CHWs 
 
Month/ year   No. of 
outpatient   
records 
examined 
No. of OPD 
consultations 
which 
included an 
oral  
examination 
 % No. of 
diagnosis 
made on 
suspected 
oral HIV 
lesions 
 % No. of all 
patients who 
were tested for 
HIV 
 
from 
outpatient 
clinics 
 % 
March-Dec 2009
1
 I 60,216 1,349 2.2%  171 0.3% 946 1.6% 
C 56,522 1,643 2.9% 201 0.4% 1,842 3.3% 
Training of PHWs                 
March-Dec 2010
2
 I 66,072 2,301 3.5%   391 0.6% 782 1.2% 
C 50,242 1,303 2.6%  120 0.2% 916 1.8% 
Jan-Feb 2011
3
 I 15,026 582 3.9% 121 0.8% -   
C 10,006 274 2.7% 15 0.1% -   
Training of CHWs                 
March-July 2011
4
 I 38,656 1,219 3.2% 188 0.5% -   
C 31,952 815 2.6% 91 0.3% -   
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Table 7.4. Clinical data drawn from laboratory registers to compare pre-training (March to December 2009) and post-training (March 
to December in 2010) performance of professional health workers in the intervention and control divisions, regarding 
a)number of patients with HIV-related oral  lesions(including types of lesions) that were diagnosed b) number of patients 
with HIV-related oral lesions who were given an HIV test c) percentages of HIV-positive test  results for patients with HIV-
related (non) oral lesions.   
 
1
group one HIV-related oral lesions according European Economic Community (EEC) Clearinghouse on oral problems related to HIV infection (1993) criteria. 
HROLs = HIV-related oral lesions         
OPC= oropharyngeal candidiasis       
OPD=Outpatients department  
Observation  
period 
Type of lesion tested in the 
laboratory 
No. of 
patients 
with HROLs 
diagnosed 
in OPD 
No. of  
patients 
Tested for 
HIV 
HIV 
positive 
result 
% of HIV 
positive 
result 
No. of 
patients with 
HROLs 
diagnosed 
in OPD 
No. of  
patients 
Tested for 
HIV 
HIV 
positive 
result 
% of HIV 
positive 
result 
Intervention division Control division 
March to 
December  2009 
Total overall  referrals n/a 946 127 13%  1842 268 15% 
March to May 
2010 
HROLs 144 61 21 34% 47 0 0 0% 
Non-oral lesions n/a 251 22 9%  317 47 15% 
August to 
December 2010 
HROLs 171 49 21 43% 48 26 8 31% 
 Bilateral parotidomegaly  2 1 50%  2 0 0% 
Herpes zoster
1
 3 2 67% 2 1 50% 
Kaposi’s sarcoma
1
 1 1 100% 5 1 20% 
OPC Adults
1
 23 16 70% 11 2 18% 
OPC children  < 5yrs 3 0 0% 0 0 0% 
Mouth ulcers 2 0 0% 2 1 50% 
Unspecified lesions 15 1 7% 4 3 75% 
Oral Hairy Leukoplakia
1
 0 0 0 0 0 0 
Periodontal infections
1
 0 0 0 0 0 0 
Total for March 
to December 
2010 
Total HROLs 315 110 42 38% 95 26 8 31% 
Total non-oral lesions  590 62 11%  579 86 15% 
Total overall  referrals  700 104 15%  605 94 16% 
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Figure 7.3. Frequency of oral examinations expressed as a percentage of outpatient 
consultations by professional health workers  
 
 
Effects on referral by CHWs of patients from the community with HIV-related  
oral lesions  
In the two months preceding the training program, CHWs in the intervention division 
referred 26 (1%) HROLs from the community, out of a total of 2,492 referrals that 
they made to the linking health facilities, while those in the control division referred 
44 (0.4%) out of a total of n=7,913 overall referrals. Over the succeeding 6-month 
observation period, CHWs in the intervention division increased referrals of HROLs 
to 646 (2%) out of 30,466 total referrals, while the control division referred 38 (0.3%) 
out of 14,672. Although the total percentage of referrals could not be reliably 
calculated because of overlapping general indicators in the CHWSDLB, our results 
indicate that CHWs in the intervention division referred much more patients with 
HROLs to the health facilities after having been trained. 
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Effects on HIV testing rates and capacity to identify high-risk patients 
At baseline, the HIV testing rate was 1.6 % (n=946 out of 60,216) in the intervention 
division and 3.3% (1,842 out of 56,222) in the control division. The difference 
between the intervention and control divisions was attributed to the presence of a 
large educational institution in the control area, which was found to have referred 
many students for medical check-ups that often included an HIV test. HIV testing 
rates were slightly lower after the PHW training program, both in the intervention 
division 1.2% (782 out of 66,072) and in the control division 1.8% (916 out of 50,242) 
(Table 7.3). Overall, the percentage of HIV-positive test results was 13% in the 
intervention, and 15% in the control division at baseline (Table 7.4).  
Not all patients with HROLs that were diagnosed at the outpatient clinics 
presented at the laboratory for HIV testing. In 2010, after the PHW training, 35% 
(110 out of 315) of patients diagnosed with HROLs were HIV-tested in the 
intervention division and 27% (26 out of 95) in the control division (Table 7.4). In both 
groups patients with periodontal disease were not referred for HIV testing. 
The overall percentage of patients with oral lesions who had an HIV-positive test was 
38% (42 out of 110) in the intervention division, in comparison to 31% (8 out of 26) in 
the control division (p=0.65). When individual HROLs were considered, 43% of 
patients in the intervention, compared to 31% in the control division, were found to 
be HIV-seropositive, (p=0.33). More specifically, HIV infection was confirmed in 70% 
of the patients with oropharyngeal candidiasis in the intervention division, but in only 
18% in the control division (p=0.01). Only 20% of patients diagnosed with Kaposi’s 
sarcoma in the control division showed an HIV-positive test result, indicating that the 
clinical diagnosis was not correct  
The percentage of HIV-positive test results was three times higher for patients 
with HROLs than for patients with non-oral lesions (38% for HROLs compared to 
11% for non-oral lesions) in the intervention division and two times higher (31%) for 
HROLs than 15% for non-oral lesions in the control division. The overall percentage 
of all HIV-positive test results was 15% in the intervention division and 16% in the 
control one after the 9-month PHW evaluation period. 
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Discussion 
 
This study was performed in communities of high HIV prevalence where the burden 
of detecting/identifying HROLs is complicated by the fact that the majority of HIV-
infected patients are unaware of their HIV status and are therefore not receiving any 
HIV treatment (14, 15). In addition, nearly 12,000 HAART patients (16) were under 
the care of PHWs as well as CHWs who lacked sufficient competences in identifying 
HROLs. Earlier studies showed that these PHWs and CHWs were willing to include 
oral healthcare tasks related to HIV patients into their routine practice (8, 17). 
 
Effects on knowledge related to health care provider recognition of HIV-related 
oral lesions  
The training program significantly improved PHWs and CHWs knowledge about 
(HIV-related) oral health topics. This study showed that CHWs could play an 
important role in educating the community in the clinical importance HROLs and the 
need to seek early medical care. The marginal gain in knowledge of PHWS about 
the clinical appearance of suspected HIV oral lesions suggests a need for more 
emphasis on teaching these healthcare workers about various lesions, in future 
training programs. Periodontal diseases need to be particularly emphasised, as none 
of the diagnosed lesions were referred for HIV testing. Emphasis may also need to 
be placed on identification of oral hairy leukoplakia as this could be mistaken for 
OPC. 
  
Effects on performance of oral examinations and identification of HIV-related 
oral lesions  
An increase in the frequency of examinations as well as in the proportion of HIV-
related oral lesions diagnosed in outpatient consultations was seen in post-training 
data, in the intervention division. This was attributed to the increased knowledge. 
This finding is supported by data derived from patient interviews; from self-reporting 
in written assessments and from laboratory registers. However, although there was a 
two-fold increase in the frequency of oral examinations and in diagnosis of HROLs in 
the intervention division, the frequency was very low for this population with high HIV 
prevalence. Although CHWs were not expected to perform oral examinations, their 
  
128 
 
increase in knowledge and referrals of patients with HROLs from the community 
suggested that that they were able to identify HROLS. In addition, the post training 
written assessments on ‘the number and type of mouth diseases identified in the 
preceding 3 months also indicated that PHWs and CHWs identified more HROLs 
than before the training. 
 
Effects on PHW capacity to identify high-risk groups  
The overall HIV-positive result for patients with HROLs was up to three times higher 
than for referrals of patients with non-oral lesions, even when HROLS included 
unspecified mouth lesions not strongly associated with HIV infection as defined in 
the 1993 European Economic Community (EEC) Clearinghouse on oral problems 
related to HIV infection and WHO Collaborating Centre on Oral manifestations of the 
immunodeficiency virus (18) criteria. However, the increase in overall HIV-positive 
results for patients with HROLs did not increase the overall percentage of all HIV-
positive tests in either division. OPC, the most common HROL, was highly predictive 
of HIV infection in the intervention division. The performance of trained PHWs was 
comparable to that of experienced examiners (2, 3), thereby indicating improvement 
of practical skills among trained PHWs. The importance of training in practical skills 
was particularly underlined by the low percentage of positive HIV test results in 
patients with diagnosed OPC and Kaposi’s sarcoma in the control group. Overall, 
test results could also be further improved if augmented with good medical history 
(Robinson, 1998). Although identification of HROLs cannot be considered an HIV 
screening test, oral examination is a simple and non-invasive procedure that may 
increase the chance of detecting HIV infection in a person. PHWs also identified 
other oral conditions such as dental caries and counselled patients on preventive 
care. Most importantly, PHWs also identified HAART patients with virological failure 
(20). 
   
Effects on HIV testing rates, patient referrals and perceived barriers 
Overall, considering the high HIV prevalence in the country, HIV testing rates from 
outpatient clinics remained very low in both divisions. Although trained PHWs 
increased the frequency of oral examinations and the number of HROLs diagnosed, 
their performance did not increase HIV testing rates. During reminder visits, their 
high workload was mentioned by PHWs as a barrier to HIV testing. High workloads 
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averaging to 60-100 consultations per PHW per day, as presented in Table 7.3, may 
prevent PHWs from having sufficient consultation time for each patient (21). PHWs 
also reported reluctance of patients with HROLs to have an HIV test done. Over 65% 
of patients diagnosed with HROLs did not get tested for HIV. Refusal of 28% of 
routine dental patients with HROLs to undergo an HIV test was also reported by 
Agbelusi and Wright (2). PHWs further attributed refusal to undergo HIV testing to 
the HIV testing point. Because outpatient clinics are busy, patients are routinely 
referred to the laboratory for HIV testing. Opting out of some patients was due to the 
long waiting time and to stigma from patients in the waiting bays. It was noted that 
PHWs failed to refer patients with periodontal diseases, although diagnoses were 
made. PHWs may also fail to refer patients with HROLs if they do not have the skills 
for diagnosing the lesions, as observed in the relatively lower number of referrals of 
HROLs in the control division.   
Contrary to expectation, increased referral patients with HROLs to the health 
facilities did not translate to increased PHW identification of oral HIV lesions (Table 
7.3), suggesting that patients did not seek consultations at the health facilities. It was 
unlikely that they went directly to the VCT clinics, although this was not checked. 
Resistance to HIV testing is a concern in Kenya, often related to low risk perception 
and fear of social stigma (15). In this community additional barriers included 
misconceptions about HROLs, particularly OPC. Baseline assessment showed that 
nearly 30% of CHWs related OPC to witchcraft, gastrointestinal disorders, sugary or 
hot foods and consumption of milk. This often resulted in patients’ seeking traditional 
remedies.  
 
Study limitations 
 
Retrospective clinical data were sometimes incomplete, owing to countrywide 
shortages and unskilled record clerks. Although all PHWs were included in the two 
divisions, the sample size for PHWs in the control group was smaller than had been 
planned for. This was due to nationwide staff shortages. Three months after the 
PHW training, the government, through the Economic Stimulus Program (22) 
employed additional (n=17) PHWs in the intervention and (n=10) PHWs in the 
control division, who may have diluted the effect of the intervention division as seen 
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after July 2010 (Figure 7. 3). In the control division, there was a big fire accident 
during the CHW evaluation (23), leading to massive displacements of CHWs and the 
low post-training response rate. The observed peak in oral examination frequency in 
both divisions (Figure 7.3) in June 2012 coincided with a nationwide HIV campaign 
termed ‘The FIFA World Cup HIV campaign’, which led to a massive increase in 
community mobilization during the observation period. The other limitation was 
caused by nationwide shortages in supply of HIV test kits in June and early July 
2010, which lowered the total number of HIV tests for 2010. Towards the end of 
2010, the government introduced new laboratory regulations (for HIV testing and 
counseling (HTC)) that made it difficult to identify HIV tests that were performed in 
outpatient clinics in 2011(Table 7.4). This being an early evaluation of the 
implementation project, the results presented may only in part reflect the actual 
effect of the project.  
 
Conclusion  
 
The competence of PHWs and CHWs in Nairobi East district in diagnosing and 
managing HROLs is insufficient. Training programs significantly improved knowledge 
of PHWS and competences in their clinical performance regarding routine oral 
examination and identification of HIV-high-risk patients but did not significantly 
increase overall HIV testing rates. Training of CHWs significantly increased their 
knowledge of HROLs and their referrals of community members with HROLs to a 
health facility but referrals from community did not significantly increase the number 
of HROLs diagnosed in the health facilities. The speculation is that health system   
barriers seriously limit HIV testing. Health system related barriers particularly high 
workloads among health providers seriously hindered HIV testing in outpatient 
clinics. The alternative of referring of patients to the laboratory for HIV tests was both 
stigmatizing and time consuming to the patients leading to ‘loss’ of patients. Patient-
related barriers such as low HIV risk perception, fear of discrimination and 
misconceptions about (HIV related) oral diseases further contributed to patients 
opting out from HIV testing. Health workers related barriers which included 
insufficient knowledge and low risk perception of HIV related oral diseases could be 
addressed through emphasis on oral health topics during the pre-service and in-
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service training as well as support supervision the health care workers. Interventions 
to integrate oral health care of HIV patients into the primary healthcare system 
should address these barriers. 
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CHAPTER 8 
 
 
 
 
 
High level drug resistance in patients on chronic antiretroviral 
treatment presenting with oropharyngeal candidiasis in Kenya 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This chapter has been submitted as a brief report for publication as: Koyio LN, van 
der Sanden WJM, Dimba EO, Creugers NHJ, Merkx MAW, Stelma FF, van der Ven 
AJAM. High level drug resistance in patients on chronic antiretroviral treatment 
presenting with oropharyngeal candidiasis in Kenya. 
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Abstract 
 
Introduction. Development of oropharyngeal candidiasis (OPC) in HIV-infected 
patients on chronic highly active antiretroviral therapy (HAART) is associated with 
failure of antiretroviral treatment. Unknown is whether OPC indicates early virological 
failure or mostly occurs in patients with a multi-resistant virus with limited effective 
treatment options. 
Methods. An exploratory survey was performed among HIV-infected patients on 
HAART for minimum of 24 months presenting with OPC in Nairobi, Kenya. Type 
(pseudomembraneous or erythematous candidiasis, angular cheilitis) and previous 
episodes of OPC, CD4-cell counts, duration, regimen and adherence on HAART 
were compared between patients with detectable (>1000copies/ml) and undetectable 
HIV-RNA levels. Genotypic resistance testing was performed on those with 
detectable viral loads. Key mutations considered were M184V, K65R, thymidine-
analogue mutations (TAMs) (T215F/Y, M41L, L210W, D67N, K219Q, K70R) for 
nucleoside reverse transcriptase inhibitors (NRTIs), one or more major non-
nucleoside reverse transcriptase inhibitors (NNRTIs) (K103N, G190A/S, K101E, 
Y181C, Y188L) and protease inhibitors (PIs) mutations(M46I, I54V, V82A). 
Results. Out of (n=45) patients with OPC, (n=29; 64%) had detectable HIV-RNA 
levels, mostly (27/29) presenting with pseudomebraneous candidiasis. The (n=29) 
patients had significantly more previous episodes of OPC (55% versus 18%; 
P<0.0373) and higher median CD4 cell counts (75 versus 52; P<.0001). Median 
duration on HAART (6 versus 4.5 years), history of TB medication (66% versus 
41%), knowledge of HAART dosage (66% versus 59%) and history of HAART 
interruptions (38% versus 18%) were not statistically different (P> 0.15). 
HIV genotyping performed in 22 of the 29 patients showed that most (19/22) had at 
least one drug resistance mutation. Majority (14/22) had at least one TAM mostly 
(12/14) presenting as multiple TAMs. Distribution of TAMs was: T215F/Y (n=12), 
M41L (n=12), L210W (n=5), D67N (n=4), K219Q (n=3) and K70R (n=2). Lamivudine-
associated M184V was common (n=13). No K65R mutation was found. One patient 
had major PI mutations. 
Conclusion.Virological failure and multi-drug resistance mutations including TAMs 
should be suspected in patients on chronic HAART that present with 
pseudomembranous candidiasis. We propose to include recurrent OPC in the WHO 
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clinical criteria for HAART failure as well as to establish clinical training sessions to 
build competences among health care providers.  
 
 
Trial registration: Netherlands Trial Register NTR2697 (date registered 13th 
January 2011). 
.  
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Introduction 
 
Recurrence of opportunistic infections in patients on highly active antiretroviral 
therapy (HAART), particularly oropharyngeal candidiasis (OPC) may indicate non 
response to HAART and virological failure1, 2. Patients with virological failure need to 
be urgently identified and counseled for treatment adherence because continuation 
of HAART in the presence of ongoing viral replication leads to increasing resistance 
formation whereby options for second-line treatment will decrease over time, 
especially if thymidine analogue (TA) mutations (TAMs) are accumulating. 
Furthermore, resistant viruses may be transmitted to others whose response to first-
line treatment may thereby be compromised.  
Monitoring of viral loads and viral resistance is not affordable in poor resource 
settings while the analysis of CD4 cell counts do not necessarily predict resistance 
formation1. Alternatively, WHO treatment failure criteria may be used, consisting of 
occurrence of new or recurrent WHO-defined stage 3 or 4 events at least 6 months 
after the start of HAART3.  
Routine oral examination for OPC in HAART treated patients may be a 
practical tool for early identification and management of HAART failing patients, 
which is not part of the WHO treatment failure criteria. It is unknown, however, 
whether OPC is a sign of early virological failure or mostly indicates a multi-resistant 
virus with limited alternative treatment options. The aim of this study is therefore to 
determine antiretroviral drug resistance patterns in patients on chronic HAART 
presenting with OPC. The study was carried out in Nairobi East district in Kenya, 
where over 20,000 HAART treated patients seek regular consultations.  
 
Methods  
 
Study design 
An exploratory survey was performed among HIV-infected patients on HAART for 
minimum of 24 months, who routinely attended comprehensive care clinics (CCCs) 
in Nairobi East district in Kenya between December 2011 and March 2013. Patients 
had oral examination for OPC (pseudomembraneous candidiasis, erythematous 
candidiasis and angular cheilitis) by a trained examiner and confirmed by an 
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experienced dentist using existing guidelines for presumptive diagnosis4. HAART 
was defined as treatment with any combination of antiretroviral drugs as mentioned 
in the guidelines in Kenya5. First-line treatment consisted of lamivudine and 
zidovudine or stavudine or tenofovir disoproxil fumarate (tenofovir) in combination 
with either nevirapine or efavirenz. In case of second-line treatment, protease 
inhibitors were part of the regimen that includes two nucleoside reverse transcriptase 
inhibitors (NRTIs) as well. Patients were included if all criteria a) confirmed HIV 
infection b) presently on HAART and for a minimum of 24 months c) confirmed OPC 
d) not currently on antibiotic or anti-mycobacterial drugs, except cotrimoxazole were 
fulfilled and informed consent was signed for.  
An adapted WHO clinical recording form (CRF) for oral mucosal diseases6 
was used to record all data including demographic data and medical history (type of 
OPC, CD4 counts and viral loads, type of HAART and history of HAART 
presentation of OPC, previous episodes of OPC, duration since HAART was started, 
co-medication and adherence to HAART, including knowledge of HAART and 
treatment interruptions) from patient’s clinical records and from direct interviews with 
the patients. CD4 cell counts and, viral load and resistance testing were done using 
Flow Cytometry system from BD and Taqman Amplicor PCR system from Roche 
respectively. Samples with HIV-RNA plasma levels exceeding 1000 copies/ml were 
submitted for genotypic (population based sequencing of protease and partial 
reverse transcriptase regions) resistance assays.  
Key drug resistance mutations considered were lamivudine associated 
M184V mutation, K65R mutation known to result in a four-fold decrease of tenofovir 
susceptibility, thymidine-analogue mutations (TAMs) which were defined as various 
combinations of mutations at positions 41, 67, 70, 210, 215 and 219 and, one or 
more major NNRTI mutations including K103N (conferring resistance to nevirapine 
and efavirenz) G190A/S, K101E, Y181C and Y188). Mutations for the PI gene 
included I54V, M46V and V82A7. 
 
Statistical analysis 
Data were manually entered into an Excel file and checked for accuracy and 
completeness. Viral loads were categorised into detectable (>1000 copies /ml) and 
undetectable (<1000 copies/ml) and further subcategorized into the three clinical 
presentations of OPC. Variables were grouped under the six subcategories and 
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analysed for frequencies and medians. Statistical differences between variables 
under high and low viral loads categories were assessed using SAS software (SAS 
Institute, Cary, NC, USA). 
 
Results 
 
A total 45 patients were included in the study whereby 29 had pseudomebraneous 
candidiasis either alone or in combination with another type of OPC, 13 had 
erythematous candidiasis and 3 had angular cheilitis. Patients (n=29) with detectable 
HIV-RNA levels consisted of 27 with pseudomebraneous candidiasis, one with 
erythematous candidiasis and one with angular cheilitis. Those (n=16) with 
undetectable HIV-RNA levels mainly presented with erythematous candidiasis 
(n=12). Most patients with pseudomebraneous candidiasis (27 out of 29) had 
virological failure. Patients with detectable HIV-RNA had median HIV-RNA levels of 
109,130 copies/ml while number of previous episodes of OPC (55% versus 18%; P< 
0.03) and median CD4 cell counts (75 versus 521; P <.0001) differed significantly 
from those with undetectable HIV-RNA. There were no statistical differences in 
median duration of HAART (median 6 versus 4.5 years; P=0.15), history of TB 
medication (66% versus 41%; P=0.21), knowledge of HAART dosage (66% versus 
59%; P=0.25) and history of HAART interruptions (38% versus 18% (p=0.31) (Table 
8.1).  
After excluding (n=7) inadequate samples, genotypic resistance testing was 
performed on 22 samples of patients with detectable viral loads. Table 8.2 shows 
that HIV-1 subtype A1 (n=13) was predominant, followed by subtype D (n=6) and C 
(n=1), while (n=2) were unassigned. Most (19 out of 22) patients had at least one 
drug resistance mutation of which: a) majority (n=13) were on first-line HAART while 
(n=6) were on second-line HAART b) nearly all (n=18) had major NNRTI mutations  
with K103N and G190A/S being the most prevalent (n=7each) c) majority (n=14) had 
at least one TAM while multiple TAMs were mostly detected (12/14) d) distribution of 
TAMs was as follows: T215F/Y (n=12), M41L( n=12), L210W (n=5), D67N(n=4), 
K219Q(n=3) and K70R(n=2) e) lamivudine-associated M184V was common (n=13) 
while no K65R mutation was found f) only one major PI mutations was noticed while  
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Table 8.1. Assessment of viral loads and background characteristics of 45 HAART 
patients presenting with oropharyngeal candidiasis in Nairobi East district. 
 
Characteristics Viral loads >1000 
cp/ml 
Viral loads 
<1000 cp/ml 
P 
Gender 
  
  
Male and female n=29 n=16 0.74 
Male n=10 n=4  
Female n=19 n=12  
Previous OPC episodes    n=16 n=3 0.03 
CD4 cell count at OPC Median 75 521 <.0001 
HIV-RNA at OPC Median 109,130    
Duration HAART started(yrs) Median 6 4.5 0.15  
HAART at OPC 
1st line   n=22 n=12 1.00  
2nd line   n=7 n=4  
Co-medications 
Cotrimoxazole n=29 n=16  
History of TB drugs   n=19 n=7 0.21  
Antifungal  n=4 n=2 1.00  
Adherence 
Knowledge of HAART dosage                n=19 n=10 0.25 
Interruption over last 3 months  n=11 n=3 0.31  
OPC=pseudomebraneous candidiasis or erythematous candidiasis or angular cheilitis 
 
 
none of the patients had resistance mutations for all 3 HAART classes. Patients who 
did not have any resistance mutation (n=3) were all on second-line HAART.   
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Table 8.2. Viral loads, HAART regimens and clinically relevant drug resistance mutations among 22 HAART treated patients 
presenting with oropharyngeal candidiasis in Nairobi 
 
pati
ent 
HIV-viral load and 
subtype 
 
1st line HAAR T and 
duration in years 
 
2
nd
 line HAART and 
duration in years 
 
resistance profile RT resistance profile  PI 
NRTI resistance mutations NNRTI resistance 
mutations 
PI minor  
resistance 
mutation. 
PI major 
resistance 
mutation 
1 1,252,654 D AZT+ 3TC+ NVP 8 TDF+3TC+ LPV/r 2 M41LM None None None 
2 692,782 A1 AZT+ 3TC+ NVP 4 None - D67N,M184V,M41L, T215FY Y188L None None 
3 464,810 A1 AZT+ 3TC+ NVP 2 None - M41L, L741L,M184V, T215F 101E, G190A L10I None 
4 198,324 A1 AZT+3TC+NVP 5 None - L74V,M184V, T69N, K103N,Y318F, 101E L10I None 
5 188,642 A1 d4T+3TC+NVP+ EFV 4 TDF+3TC+ABC 4 M41L,T69N, L210W, T215Y Y181C, G190A L10V None 
6 180,210 D d4T+3TC+NVP 3 TDF+3TC+LPV/r 5 M41L,M184M, L210W,T215Y None 
L10F,L33I, 
K43T,N83D 
M46I, I54V, 
V82A 
7 175,248 A1 d4T+3TC+NVP 3 
DDI+ABC+LPV/r 3 T69NT None L10LV None 
3TC+ABC+LPV/r 3 
    
8 147,308 - AZT+3TC+NVP 6 None - M184V,M41LM,T215Y, K219Q, A94G, 190A None None 
9 124,572 D AZT+3TC+NVP 2 None - 
M41L, D67N, T69D, M184V, 
L210W, T215Y 
A98G,V179,  G190A L10V None 
10 109,130 A1 TDF /AZT +3TC+EFV  6 None - M184V,T215F G190S, K101H none None 
11 101,580 - TDF+3TC+EFV/ AZT 7 None - M41L,L74IL,M184V, T215F K103N, P225H L10IL None 
12 97,212 A1 AZT+3TC+d4T 8 None - L210W,M41L,M184V,T215F A98GG,K103N, V108I L10I None 
13 97,077 A1 AZT+3TC+NVP 5 None - 
D67N,K70R,K219Q, 
M184V,T69D,T215F 
G190AS, K103N, L10I None 
14 20,791 D TDF/AZT+3TC+ NVP 7 None - 
K219Q,M184V,D67N, 
T68N,K70R,F77L,  
Y181C None None 
15 17,976 C TDF+3TC+NVP 5 None 
 
None K103S, 190A None None 
16 9,384 D AZT+3TC+NVP 5 TDF+3TC+LPV/r 4 None None L10I None 
17 5,132 A1 AZT+3TC+NVP 3 
ABC+DDI+LPV/r 2 T69N,  Y181I None None 
TDF+3TC+LPV/r 3 
    
18 4,478 A1 AZT+NVP+? 2 None 
 
None K103N None None 
19 3,834 A1 d4T+3TC+NVP 5 TDF+3TC+LPVr 3 None Y181C L10I None 
20 2,646 A AZT+3TC+NVP 3 TDF+3TC+LPVr 2 M41L, M184V,T215Y K101E, K103N L10I None 
21 1,588 A1 AZT+3TC+NVP 7 
ABC+DDI+LPV/r 2 None None L10I None 
TDF+3TC+LPV/r 3 
    
22 1,746,408 D TDF+3TC+d4T+ AZT 8 None - L210LW,M184V, M41L,T215Y, A98G,G190S, K101E None None 
AZT=zidovudine, 3TC =lamivudine, d4T=stavudine, TDF=tenofovir, NVP=nevirapine, EFV=efavirenz, ABC=abacavir, LPV/rii=liponavir/ritonavir, DDI=didonasine  
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Discussion 
 
In this study we show that 64% of patients with chronic HAART who presented with 
OPC had high viral loads. Of the three types of OPC, pseudomebraneous 
candidiasis was more related to virological failure, presenting in 93% of the patients 
with high viral loads. We also found significant numbers of NRTI’s and NNRTI’s 
drug-resistance mutations including TAMs.  
The present study confirms previous reports that HIV related oral lesions 
(HROLs) may be used as a clinical sign of treatment failure1, 2. Our earlier study8 
demonstrated however that primary health care (PHC) workers, the main HIV service 
providers, do not perform routine oral examination and are not competent to identify 
the lesions. PHC providers may also fail to acknowledge the clinical importance of 
oral examination in identification of OPC because neither oral examination nor OPC 
are emphasized in the WHO criteria for treatment failure. In our study, 55% of the 
patients with detectable viral load had previously experienced OPC, which was not 
recognized as virological failure since they all continued first-line treatment.  
Despite high prevalence of HAART resistance in Kenya 9, patients are usually 
monitored using clinical and immunological criteria to diagnose treatment failure in 
order to indicate viral load testing3, 5. This criterion may delay identification of 
virologic failure due to low sensitivity (< 33%) and may contribute to development of 
drug-resistance mutations10. Our study confirms these statements, as significant 
numbers of NRTI and NNRTI drug-resistance mutations were found including high 
prevalence of TAMs. Previous episodes of OPC, long median durations on HAART 
and the presence of multiple TAMs in most patients, as well as the presence of 
TAMs in combination with M184V indicates that drug resistance mutations had been 
accumulating over a long period. TAMs are reverse transcriptase mutations 
associated with zidovudine and stavudine therapy that cause broad cross-resistance 
to all NRTIs, especially when they occur in multiples and when in combination with 
M184V11. The response to tenofovir may be limited by K65R mutation in certain 
patterns of TAMs12. The high prevalence of TAMs, including M41L, may therefore 
seriously limit the effectiveness of the present available second-line treatment in 
Kenya consisting of a boosted protease inhibitor and two NRTIs11. Our concern 
involves also patients who were already on second-line regimens as one or more 
TAMs were found in 4 out of the 6 patients with detectable viral loads.  
  
144 
 
The small size of our study population limits the interpretation of the data. 
Additionally, although a selected group of patients participated in our study, the 
percentage of patients with detectable viral loads as well as the high prevalence of 
major mutations including TAMs was similar to a larger study11. 
 
 
Conclusion 
 
Virological failure and multi-drug resistance mutations including TAMs should be 
suspected in patients on chronic HAART that present with pseudomembranous 
candidiasis. We propose to include recurrent OPC in the WHO clinical criteria for 
HAART failure as well as to establish clinical training sessions to build competences 
among health care providers. 
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CHAPTER 9 
 
 
 
 
 
Summary, general discussion, conclusion and recommendations 
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9.1 Summary  
 
The urgent need to integrate oral health care of HIV patients into primary health care 
(PHC) level is a global oral health agenda, this being the most accessible level of 
care for nearly 90% of HIV-infected patients who develop HIV-related orofacial 
lesions (HROLs). These lesions, most commonly oropharyngeal candidiasis (OPC), 
negatively impact on the overall well-being of the patients and could be managed at 
the PHC level. In the first eight chapters, this thesis systematically answers the 
overarching question – can the PHC workers in Kenya effectively integrate diagnosis 
and management of HROLs into their clinical practice? 
Given the multi-disciplinary and dynamic nature of PHC systems, the authors 
have described in the introductory chapter, Chapter 1, a broad view of the public 
health care system in Kenya, which anchors the PHC system. The focus is on the 
structure of the evolving health care system and the link with the changing 
government policies, all aimed at improving service delivery through strengthening of 
the two-tiered PHC system. At the first tier, the community level, the PHC system is 
mainly staffed by elected community members called ‘community health workers’ 
(CHWs), who are not health professionals. The second tier of the PHC system 
comprises PHC facilities (health centres, dispensaries and clinics). These facilities 
are mainly staffed by clinical officers (COs) and nurses, who, as first line health 
professionals, are allowed to carry out diagnostic and curative services. In this thesis 
we refer to COs and nurses as ‘professional health workers’ (PHWs).  
The project site – Nairobi East District, in Nairobi County, in Kenya – is 
described, including the geographical locations of the test and control divisions, Njiru 
and Makadara respectively. The population is a multi-cultural community of nearly 
1 million people, living in a low-income setting and with a high HIV prevalence of 
more than 8%. The clinical importance of (early) diagnosis of HROLs to enable early 
management of HIV infection, monitoring of HIV disease and response to highly 
active antiretroviral therapy (HAART) is initially described and further emphasised in 
Chapters 2 to 8.  
As with the rest of the country, the increasing oral health needs of HIV 
patients in Nairobi East District cannot be met by the present dental health workforce. 
The hierarchical yet complementary structure of the PHC system and the described 
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PHC personnel who are targeted for the integration of oral health of HIV patients into 
the PHC system are detailed. The four-year pilot project, including the enablers and 
inevitable barriers, is illustrated in a timeline diagram.  
To engage the PHC providers in oral health tasks needed the development of 
professional competence through training with the understanding that these health 
workers a) were busy with other general health care tasks; b) required a change in 
their attitudes and behaviour to perform the new oral health tasks sustainably; and c) 
could only have limited tasks shifted to them as they were non-oral health personnel 
and oral health tasks are complex. The initial task was therefore to assess the 
willingness of the PHWs to perform routine oral examinations (Chapter 2). To 
achieve this, a 47-item Theory of Planned Behaviour-based questionnaire was 
developed and administered to 216 PHC providers (COs and nurses) working in all 
54 PHC facilities in Nairobi County in a cross-sectional survey. In this study, PHWs’ 
attitudes, subjective norms and intentions to perform an oral examination during 
outpatient consultations were highly positive, with mean scores of 6.30, 6.06, and 5.6 
(out of a maximum of 7), respectively. Additionally, their attitudes and subjective 
norms were both predictive of intentions. It was concluded that PHWs were willing to 
integrate patients’ oral health care into their routine medical consultations. To further 
motivate them to perform routine oral examinations, it was necessary to a) 
emphasise the importance of routine oral examination in detecting other oral 
problems and in promoting the oral health of their patients and b) gain support from 
policy makers, colleagues, supervisors, and oral health specialists. These findings 
were incorporated into the formulation and implementation of two training programs 
initially meant for COs and nurses at health facility level and later for CHWs at 
community level.  
Formulation, implementation and evaluation of the two training programs are 
elaborately described as two study protocols in Chapters 3 and 5. Both protocols 
describe studies that were designed in two parts: a retrospective clinical data record 
study and a prospective cohort study with pre-post control group design. The 
assessment of clinical competencies of health workers using self-administered 
written assessments, clinical data and patients’ interviews is also explained. The 
study protocol in Chapter 3 details the formulation, administration and evaluation of 
a training program that was scheduled to be administered at health facility level to all 
COs and nurses (n=32) in the test and (n=25) in the control groups working in four 
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health facilities in each division. The training program was designed to improve skills 
in recognising and managing oral lesions during outpatient consultations and to 
enable the referral of patients with HROLs for HIV testing.  
Having described the formulation, content and implementation of the pre-
training assessments, knowledge of PHC providers at baseline is described in 
Chapter 4. Knowledge of PHC providers regarding HIV-related oral health topics 
and general oral health was found to be inadequate. Besides, they did not routinely 
do oral examinations even when presenting complaints warranted an oral 
examination. When they occasionally examined the mouth they mainly examined for 
‘tonsillitis’ and ‘parlour’, which indicated their focus on the throat and on the colour of 
the tongue. The fact that the majority also did not know the clinical appearance of 
common HROLs further pointed to missed opportunities for detecting these during 
medical consultations. The findings underlined the need for the training of PHC 
providers to include a practical session, to enhance their clinical skills in oral 
examination and recognition of oral diseases.  
The study protocol in Chapter 5 similarly describes the formulation, 
administration and evaluation of the scheduled training program at community level, 
for (n=400) CHWs in the test and (n=400) in the control divisions. The program 
aimed to build their competences and ability to recognise HROLs at community level, 
refer patients to the trained PHWs at the linking health facilities for further care and 
give oral health promotional messages to the community. CHWs are community 
members with neither basic training in health nor formal employment. The PhD study 
therefore expounded on the collaborative approach between government policies, 
the health care system, the community and health stakeholders, which was the 
strength of the project implementation and evaluation, as initially described in 
Chapter 1. The selection process and training of the CHWs using government 
protocols in collaboration with health sector stakeholders, the integration of the 
government health information system into the project and the formulation of 
information, education and communication (IEC) materials are particularly explained. 
In line with the study designs, both protocols describe the planned evaluations 
scheduled as pre-intervention data (clinical records data, patient interviews and pre-
training written assessments). These continued immediately after the training and 
through the entire implementation period nine months after the PHW training and six 
months after the CHW training. 
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 Knowledge, opinions, past experiences and ‘current oral health care’ of CHWs 
are described in Chapter 6. As expected and in line with literature, CHWs had 
encountered common HROLs among community members. Being lay community 
members, with no formal training in (oral) health, they had low knowledge of (HIV-
related) oral health topics. Lack of knowledge of the clinical importance of HROLs 
explained their (self-reported) lack of referrals of patients with these types of oral 
lesions to the health facilities, despite their high opinions of their role in it. Similar to 
PHC providers, their willingness to identify community members with oral lesions 
was an enabler in the implementation process. This study recommended a training 
program for CHWs to enable them to perform expected duties in identifying of 
HROLs and referring them to the health facilities. 
Evaluation and determination of implementation effects of the CHWs and 
PHWs training, conducted at six and nine months post-training, aimed at increasing: 
a) knowledge and competences of the primary health workers in recognizing HROLs; 
b) oral examinations by PHWs; c) capacity of the health workers to identify high risk 
patients and; d) the number of patients suspected for HIV infection referred from the 
community to the health facilities c) increasing overall HIV testing, is reported in 
Chapter 7. In the test group, the post-training scores of PHWs’ (n=27, response rate 
84%) and CHWs’ (n=330, response rate 80%) were significantly higher than baseline 
scores, except for knowledge of HIV-suspected conditions, where PHC providers 
revealed marginally higher knowledge. This indicated the need for more emphasis 
on topics related to HIV-suspected conditions in future PHC training sessions. 
Scores were significantly higher than those of the PHWs (n=15, response rate 60%) 
and CHWs (n=189; response rate 47%) in the control group. Test group PHWs’ 
improved their clinical performance regarding frequency of oral examinations and 
diagnosis on HIV-related lesions during consultations. Trained PHWs significantly 
increased their accuracy in identification of WHO-EC Clearing House ‘group 1’ 
HROLs (OPC, Kaposi’s sarcoma and Herpes zoster). Specifically HIV infection was 
confirmed in 70% of patients with OPC (which was within the range of calibrated 
examiners) as compared to the 18% confirmed by the control group. In addition, 
trained CHWs significantly referred more patients with HROLs from the community to 
health facilities. 
The high number of referrals (n=646) of patients with HROLs from the 
community did not increase performance at the health facilities in the intervention as 
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expected. Additionally, nearly half of the patients with HROLs, who were referred to 
outpatient clinics, did not have an HIV test. In this chapter we therefore also describe 
PHW, patient and health system-related barriers to explain why increased 
knowledge and clinical performance increased neither the overall HIV testing rates 
from outpatient clinics in the intervention area (1.6% pre-training versus 1.2% post-
training) nor the overall percentage of HIV-positive cases identified (13% pre-training 
and 16% post-intervention). Reasons include: a) although the frequency of oral 
examination increased, it still remained suboptimal, probably due to high workloads 
and limited time allocated to each patient; b) some of the diagnosed lesions, 
particularly periodontal infections, were not referred for HIV testing by PHWs, 
probably due the PHWs’ low suspicion index for HIV infection; c) some of the 
patients diagnosed with HROLs at outpatients clinics declined to have an HIV test, 
probably due to low risk perception and the fact that the location of the HIV-testing 
laboratory outside the consultation room discouraged patients with HROLs from 
having an HIV test because of fear of stigma and long queues; and d) patients who 
were referred from the community declined to seek further care at the health facilities. 
It was unlikely that referred patients with HROLs went directly to the voluntary 
counselling centres (VCT) centres for HIV testing. Reluctance to have HIV testing is 
a national concern in Kenya, where only one-third of the population has been tested 
for HIV, despite rigorous national campaigns and freely available tests. In addition to 
known reasons such as low risk perception and fear of stigma, it was noted that 
HROLs, particularly OPC, were misconceived and believed to be ‘witchcraft’ or 
‘gastrointestinal disorders’. 
Other inevitable limitations that impacted on the project are described against 
the background of the evolving health care system outlined in Chapter 1. These 
include: nationwide shortages of health workers, which resulted in a smaller sample 
size in the control group than planned and employment of PHC providers (n=17 in 
intervention and n=10 in control groups) by the government three months into the 
implementation phase (this may have diluted the effect of the training program, 
which was also noticed by the drop in percentage of oral examinations in the 
intervention cohort). The third limitation was the HIV national campaign dubbed ‘The 
FIFA World Cup HIV campaign’, which massively mobilized communities during the 
observation period and coincided with a sharp increase in oral examinations by PHC 
providers. Finally, shortages in HIV test kits supply led to decreased or no HIV 
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testing of referred patients in June and July 2010 change of government data 
registers in the laboratory for inclusion of ‘provider uninitiated’ and ‘voluntary HIV 
testing’ in one register provided a challenge for assessing increased HIV testing 
attributed to oral HIV lesions. In a nutshell, this chapter shows that PHC workers can 
effectively integrate oral care of HIV patients into routine practice and further 
demonstrates the integration process.  
Chapter 8 focuses on OPC, the most common HROL as observed in 
literature and in this study. The aim of this part of the study was to determine 
antiretroviral drug resistance patterns in patients on chronic HAART that presented 
with OPC. Trained PHC providers identified HAART patients who had developed 
OPC in an HIV comprehensive care (CCC) clinic in the test district through an oral 
examination. The status of these patients was later confirmed by the principal 
investigator. Patients who were identified in the community by trained CHWs were 
also referred to the CCC, thereby demonstrating the practical application of PHC 
providers in identifying HROLs at all levels of care. In this study, several important 
findings were made. These included: a) 29 out of 45 patients (64%) with OPC had 
virological failure after a median of six years on HAART; b) of the three types of 
OPC, pseudomembraneous candidiasis was more related to virological failure, 
present in 93% of the patients with virological failure; c) patients with virological 
failure had significantly more previous episodes of OPC than those with undetectable 
viral loads (55% versus 18%) and higher median CD4 cell counts (75 versus 52); 
and d) significant numbers of mutations that conferred resistance on nucleoside 
reverse transcriptase inhibitors (NRTI’s) and NNRTI’s were found, including a high 
prevalence of thymidine-analogue mutations (TAMs), which limited the options for 
second line treatment that is available in Kenya.  
Despite the clinical importance of OPC in this setting, the earlier findings, 
presented in Chapters 4, 6 and 7 that PHC workers do not perform routine oral 
examination and are not competent to identify the lesions, were a serious concern. 
We also observed that PHC providers may fail to acknowledge the clinical 
importance of oral examination in the identification of OPC because neither oral 
examination nor OPC is emphasized in the WHO clinical criteria for treatment failure, 
which is commonly used in this low resource setting. This PhD study demonstrated 
that routine oral examination for OPC, particularly for pseudomembraneous 
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candidiasis, in HAART patients could contribute to early identification and 
management of virological failure and of multi-drug resistance.  
 
9.2 General discussion 
 
9.2.1 Methodological aspects of the studies  
 
This project was implemented as a cross-sectional study, a pre-test post-test control 
design study at community and health facility levels (which included four other cross-
sectional studies) and an exploratory study. The first cross-sectional study was 
conducted at the start to evaluate the willingness of the PHC providers to integrate 
oral examinations into routine practice. This was followed by the pre-test post-test 
control design study to evaluate two training programs in ‘oral health in HIV 
infection’ for the PHC workers (COs, nurses and CHWs). Baseline data on the 
knowledge of the PHC workers before the training programs was derived from two 
preceding cross-sectional studies. Evaluation of the training programs after six 
and after nine months for CHWs and PHWs respectively included two cross-
sectional studies to assess post-training knowledge. The project ended with an 
exploratory study to determine antiretroviral drug resistance patterns in patients on 
chronic HAART that presented with OPC. Implementation of the six studies, 
through organized efforts of government, private sector, health workers and the 
community, reflects the development and implementation of a public health program 
in health promotion where successive phases complement each other.  
 
9.2.1.1 Cross-sectional survey on willingness of PHC providers to perform 
routine oral examination 
Although non-dental personnel have performed oral health tasks in the past (Pierce 
et al., 2002; Conway et al., 2002; Mouradian et al., 2003; Downer et al., 2004; 
Kikwilu, 2008) long-term sustainability of uptake of the tasks is not clear. Low priority 
of uptake of oral health care tasks among non-dental personnel (Andersson et al., 
2007a; Andersson et al., 2007b; Wardh et al., 1997) underlines the need for behavior 
change to sustain the integration of oral health into general health care. The study 
was therefore based on the Theory of Planned Behaviour (TPB) (Ajzein, 1985; 
Ajzein, 1991).  
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PHC providers’ attitudes, subjective norms and perceived behavioral control 
were assessed, using a TPB-based questionnaire, in order to predict the PHC 
providers’ willingness to integrate oral examinations into their routine practice. As the 
PHC providers came from different training backgrounds, an initial step of comparing 
the responses of COs and nurses was taken to confirm the homogeneity of the two 
cadres regarding oral health care. A step-by-step procedure was followed of 
formulating the questionnaire using past experiences (Ajzein, 1985; Ajzein 1991; 
Francis et al., 2004; Ajzein, 2006), including participation of PHC providers in focus 
group discussions, test re-test validation and pretesting of the questionnaire. This 
procedure could explain the high validity for face and content, and reliability of the 
questionnaire (Spearman rank correlation coefficients of 0.50 to 0.86, P < 0.004; 
Cronbach’s alpha of 0.72 to 0.87). The questionnaire was hand delivered to all 216 
PHC providers working in 54 clinics, dispensaries and health centres in Nairobi 
County. The mode of questionnaire administration at their place of work, and with 
permission from country and district heads, resulted in the high response rate of 
90%, which further adds to the validity and representativeness of this study. The high 
response rate also showed that the study was well received and that the PHC 
providers believed in the relevance of the study. However, due to high workloads 
and changes in PHC providers’ working shifts, it was not possible to supervise the 
actual filling in of all the questionnaires. The few questionnaires that could not be 
filled in immediately were left behind with the manager in-charge of the health facility, 
with clear instructions to allow the PHC providers to fill them in individually at a 
convenient time for collection at a scheduled appointment time. 
 
9.2.1.2 Design of pre-post control design study for PHC providers and CHWs 
The pre-post control study was administered as a) a retrospective clinical records 
study and b) a prospective controlled study in two administrative divisions of Nairobi 
East District between March 2009 and November 2011. Retrospective (clinical) data 
were extracted from registers, patients’ interviews and baseline assessment on 
knowledge. One of the most import aspects of this study was the inclusion of a 
control group to eliminate confounding variables and bias in the results. In addition, 
the intervention and control divisions were geographically far apart to minimize 
contamination of information between participants. 
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 Data was manually extracted from registers by a trained research assistant 
using formulated data tools. The research assistant was an experienced CO, who 
was familiar with the health system and the available data tools. The principal 
investigator (PI) and the research assistant discussed and agreed on the data 
abstraction process from the registers. To ensure accuracy of the collection of data, 
the PI randomly checked abstracted data for comparison with the data in the 
registers. Furthermore, data for selected months was abstracted again after six 
months. The two sets of data were found to be comparable, which indicates that the 
data collected were as reliable as possible under the prevailing field conditions.  
 As the health information system in Kenya was not computerized in public 
health facilities in the research area, clinical data were manually extracted from 
regular registers. This may have introduced limitations such as inclusion of 
incomplete or missing data. Owing to the resulting high workloads among the staff, it 
was more practical to introduce new columns in existing registers in the prospective 
study for additional indicators to facilitate data entry than to introduce new data 
collection tools. Ongoing health reforms to improve staffing and to computerize data 
affected the program in two ways. Firstly, the deployment of 17 new nurses three 
months after the PHW training diluted the effect of the PHW training program. 
Secondly, the introduction of new government HIV testing and counselling (HTC) 
laboratory registers that combined outpatients and voluntary counselling and testing 
(VCT) data in one register made it difficult to separate data on HIV tests from 
outpatient referrals. This led to modification of laboratory requisition forms. Logistical 
challenges included a temporary shortage of HIV test kits in June 2010 during the 
observation period after the PHW training, which decreased our data on a number of 
HIV tests of patients referred from the outpatient clinics. Additionally, a WHO global 
alert regarding false negatives with Bioline HIV rapid diagnostic HIV test kit in 
December 2011 and the withdrawal of all the test kits countrywide (WHO, 2012) led 
to a temporary halt of HIV testing until an alternative was supplied.  
 Two trained research assistants were allocated to the intervention division and 
two to the control division to conduct patient interviews in the four participating health 
facilities in each of the divisions. Being newly formulated, the interview guide was 
pre-tested among 114 respondents and modified accordingly to ensure clarity. It was 
planned to conduct a large number of patient interviews (minimum of n=360 in 
intervention and n=360 in control division per month) before the training programs 
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and during the entire post-training observation period. To carry out the patient 
interviews in a systematic way, a detailed interview schedule was drawn up and 
discussed with the research assistants to guide their weekly activities. To minimize 
the effect of interviewer bias, the research assistants were alternated within their 
respective four participating health facilities in each division. The PI made weekly 
calls to the research assistants to remind them of the allocated health facility in order 
to reduce bias in the collection of data.  
 There were neither training programs nor knowledge assessment 
questionnaires for PHWs and CHWs in the identification and management of HROLs 
available in the literature. Formulation of the questionnaires and the training 
programs was a collaboration of experienced dentists, PHWs, CHWs, community 
members and HIV support groups. The questionnaire development and 
contextualization of the contents were improved by findings from focus group 
discussions with PHC providers, during the TPB questionnaire formulation, and with 
community members and HIV support groups, during guided formulation of IEC 
materials using standard guidelines. Although a full validation of these 
questionnaires could not be achieved – construct validity was not performed – face 
and content validity was obtained, which provided sufficiently well-constructed 
questionnaires. 
 
9.2.1.3 PHC providers and CHWs training programs – implementation and 
evaluation 
Training included didactic sessions using PowerPoint presentations, practical and 
interactive sessions using photographs and brochures, and standardized patients. 
One-day training programs were designed to enable the possibility of future 
integration into existing service training modules. Although the PHC providers 
expressed their satisfaction with the content and implementation of the training, they 
also indicated that the training was intense and suggested that it be extended by one 
day. This suggests that future training programs in Kenya may need to consider the 
possibility of implementing two day in-service training programs and the cost 
effectiveness of including the training programs in the pre-service training.   
 At baseline, structured questionnaires were administered on the same day 
and under strict supervision to the intervention division to ensure that there could be 
no exchange of information among the PHC providers in the study. Geographical far 
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distance of the control group ensured that this requirement was obtained. Owing to 
the high numbers of the CHWs, questionnaires were administered to community 
units of nearly 50 CHWs each over a period of one week. Although it was not 
possible to administer the CHW questionnaire within the same day for bias control, 
the questionnaires were administered under close supervision. The result is that the 
baseline knowledge that was reported represents individual thought of the PHC 
providers. Evaluation of the effect of the PHC training was carried out after six and 
nine months, while that of the CHWs took place six months after the training 
program, using the same structured questionnaires, clinical data and patients’ 
interviews as used at baseline. Repeated administration of the PHC questionnaire 
enabled data collection at various time points for effective measurements, but it had 
a negative effect in the control group. The PHC providers in the control group 
became fatigued, which resulted in a reluctance to fill in the questionnaire and 
consequently a low response rate during the 9th month evaluation. For the CHWs, 
close supervision and involvement of the governance structures ensured a high 
response rate in the intervention division. Unfortunately, a fire accident in the control 
division resulted in a low response rate.  
 Prospective clinical data were abstracted from registers throughout the 
observation period. It was possible to correct mistakes and constantly remind the 
PHC providers to fill in the registers completely. However, it was found necessary to 
modify data collecting tools to include indicators that were not possible to collect 
during the retrospective study. For instance, we added columns in the laboratory 
register and modified the laboratory referral form to collect additional data. As a 
result of time constraints and of the many activities that were running concurrently, it 
was not possible to include data from modified forms in the retrospective part of the 
study. The CHW data collecting form (CHWSDLB) was a government data tool that 
was modified by adding additional columns. Data were checked for completeness 
and accuracy, and submitted to the PI using existing government structures. This 
reduced costs of administration. However, the modified data tool had many 
overlapping indicators, which made it difficult to identify denominators for use in the 
study accurately.  
 Prospective data, however, did not always reflect the performance of the PHC 
providers. For instance, over 65% of patients diagnosed with HROLs did not get 
tested for HIV because of their refusal to take an HIV test, partly due to the location 
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of the laboratories, which caused stigma and long delays, and partly due to a low risk 
perception by the patients. Similarly, increased referrals of patients with HROLs from 
the community to the health facility did not significantly increase diagnosis of HROLs 
by PHC providers.  
 As PHC providers had found that the training was too intense, members of the 
research team paid supervisory visits to their work. The presentations were reviewed 
and challenges in implementing the requested tasks were discussed. Furthermore, 
monthly text messages were sent to their mobile phones to remind them of their 
roles. These additional activities could have enhanced the effects of the training 
programs as significantly better knowledge and clinical performance were 
demonstrated in the intervention compared to the control group.  
 The PHC providers’ training program was scheduled one year before that of 
the CHWs. This was undertaken to facilitate their participation in the CHWs’ training 
in their linking community units, which would in general improve the communication 
between them. Specifically, it would improve future referral of patients with HROLs to 
the linking health facilities where PHC providers who knew about the ongoing 
research project were employed. Furthermore, it would permit the assessment of the 
performance of the PHC providers independently of that of the CHWs.  
 
9.2.1.4 Exploratory survey on HIV resistance patterns among highly active 
antiretroviral therapy patients with OPC  
This study aimed to determine antiretroviral drug resistance patterns in patients on 
chronic HAART who presented with OPC. Patients in the CCC were initially 
examined for OPC by a trained PHC provider. In our earlier study (Chapter 7), 
clinical performance of trained PHC providers in identification of OPC was 
comparable to that of experienced examiners, which indicates that PHC providers 
accurately diagnosed OPC in the CCC. An experienced dentist (the PI) further 
examined the lesions to confirm OPC, to ensure that patients were correctly 
recruited into the study. The PI and one of the supervisors visited the testing 
laboratory to confirm that the laboratory met international laboratory standards for 
the planned CD4, viral loads and resistancy tests. To minimize technical errors and 
possible damage of the samples during transportation, patients who met the 
inclusion criteria had their blood samples drawn at the testing laboratory 25 km away, 
by experienced laboratory personnel. This made the study expensive, since most of 
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the referred patients were in ill-health and transport reimbursement included an 
accompanying relative. All laboratory tests (CD4 counts, viral loads and resistancy 
tests) were performed using standard methods (Gueudin et al., 2007; 
Pattanapanyasat et al., 2008). Owing to a delay in receiving funds, the first 15 blood 
samples were stored in the laboratory for a long time. Consequently, seven blood 
samples failed at amplification stage and could not be used for resistancy testing. 
Logistics as well as laboratory procedures for resistancy testing are very expensive. 
Future studies to perform resistancy testing should ensure that resistancy tests are 
carried out immediately after viral load testing confirms virological failure, to minimize 
expenses.  
 It can be concluded that all patients referred to the laboratory actually had 
their blood analysed according to standard procedures. 
 In general, the PhD study met some challenges, which was expected 
considering the environment in which the study was performed, being a far from 
controlled research setting. However, it was not expected that a fire would break out 
in the control division, scholars would be sent for HIV testing as part of their 
enrolment process in a training institution in the control division, or that a national 
HIV-testing campaign would be held. Other unexpected challenges were that the 
HIV-testing kits would be judged to be unsuitable, insufficient kits would be available 
in the health facilities and that government would introduce a new data record 
register meant for all HIV-testing units in health facilities.  
 Other aspects of the PhD study were carried out according to standard 
procedures such as the development and validation of newly constructed 
questionnaires, the collection of data from clinical record forms, the recording of the 
work of PHCs, that of assessing the knowledge of PHWs and CHWs over time and 
that for HIV resistance testing. Bias in collecting data was reduced to the very 
minimum by including a control group, in starting data collection on knowledge of 
PHCs in both groups at the same time, in training data clerks and in the PI double 
checking the retrieved data.  
 In summary, the data collected can be considered fairly reliable but the 
magnitude of some of the collected data, in particular those related to referral of 
people from PHCs and CHCs to the laboratory for testing, was, unfortunately, below 
expectations. This influenced the assessment of the main study objective to a certain 
degree. 
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9.2.2  Main findings 
 
This section briefly discusses a few main findings of the PhD research.  
 
9.2.2.1 Willingness of PHCs to conduct routine oral examinations 
It was evident during focus group discussions that PHC providers knew the benefits 
of comprehensive management of patients, including the importance of oral health. 
The results of the study, described in Chapter 2, confirmed that PHCs were willing to 
perform routine oral examinations. But it needed a directive from their superiors to 
actually have them carry out this task. The need for a directive seems to be 
important as PHCs admitted that they rarely performed an oral examination during 
medical consultations, in on average 10% of such patients. That is a low percentage 
considering the high HIV prevalence and the likelihood of HIV-infected patients 
having developed HROLs. This meant that that percentage needed to be increased, 
which is not unrealistic as PHCs indicated that they had been trained in how to 
conduct an oral examination during their pre-service training. The fact that they did 
not perform many oral examinations was, according to them, due to the low 
emphasis given to this task during their pre-service training, which meant that they 
were insufficiently trained when they graduated.  
 
9.2.2.2 Oral health training programs PHC providers 
The fact that PHCs had been insufficiently trained in the oral health-related aspects 
of medical consultations, during pre-service training, was confirmed by the results 
presented in Chapter 4. The PHCs showed a low to moderate knowledge concerning 
the HROLs, despite having received regular in-service training packages on 
management of HIV patients, and on common oral diseases. This finding indicated 
that either the in-service training was inadequate or that the PHCs were insufficiently 
interested in changing their daily behaviour by implementing what they had learned. 
  
The training programs, described in Chapter 4, significantly increased PHC 
workers’ performance in terms of knowledge about HROLs and clinical performance 
in recognising HROLs over the nine-month period. The improved performance was 
attributed not only to the training program but also to the reminder sessions and 
supervisory visits to their place of work. For this reason, future training programs 
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aimed at integrating oral health aspects into the routine work of PHCs should factor 
important people in the PHC profession for carrying out supervisory visits, 
encouraging PHCs and listening to the challenges they face in the health facilities.  
The training program directed to CHWs (Chapter 6) clearly showed an 
increase in knowledge of HROLs and of dental diseases after the six-month period. 
This health gain was confirmed by the increase in referrals of identified HIV-infected 
people from the community to the health facility for testing. Similar to the pre-service 
training of PHCs, training of CHWs should include oral health. This would mean that 
CHWs would be better equipped to serve the community. 
 
9.2.2.3 Barriers to integration of oral health into PHC care 
Despite improvements in knowledge and clinical performance, neither the number of 
HROLs detected nor that of patients referred for HIV testing increased significantly. 
The study reports health system and patient-related barriers to this effect. Health 
system-related barriers included high workloads in the outpatient clinics, which 
limited the PHC providers’ consultation time for each patient, including the required 
HIV testing in the consultation room. Patients with HROLs who were referred to the 
laboratory for HIV testing opted out of HIV testing for fear of stigma and long queues 
at the laboratory. Patient-related barriers included the general negative attitude of 
patients who have to undergo an HIV test and the perception of the low risk of being 
HIV infected.  
 Another barrier is related to the way (oral) health data are collected. The 
summary sheet that is usually submitted to the national level contains only one 
collective indicator: ‘dental disorders’. This leads to loss of valuable data as the 
number of people suffering from dental caries, malocclusion and periodontal 
diseases is excluded. Potentially useful oral health data, collected at the PHC level, 
are not available for decision making. In contrast, the CHWSDLB was an effective 
tool in collecting data from the community. The provision for additional indicators 
enabled data collection from the community to assess oral health indicators.  
From a wider public health point of view, successful integration of oral health 
services into primary health care would require that the entire staff in the health 
facility is trained in relevant oral health aspects, and that the barriers identified and 
discussed in this PhD study be addressed before allocating resources to training 
PHC providers in Kenya in future. 
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9.2.2.4 Clinical significance of oropharyngeal candidiasis in highly active 
antiretroviral therapy patients. 
This study shows the following five important findings regarding the presence of 
OPC among patients on chronic HAART:  
1. Patients on chronic HAART who present with OPC are likely (64%) to have 
virological failure.  
2. The presence of OPC also mostly indicates a multi-drug-resistant virus with 
limited effective treatment options available in Kenya.  
3. Of the three types of OPC, pseudomembraneous candidiasis is more related 
to virological failure, presenting in 93% of the patients with virological failure. 
4. Similar to earlier larger studies (Sungkanuparph et al., 2007; Marconi, et al., 
2008; Thiam et al., 2013), multi-drug resistant mutations mainly conferred 
resistance on NRTIs and non-NNRTI’s. 
5. The WHO criteria for treatment failure commonly used in this setting results in 
a delay in identification of virologic failure and thereby contributes to the 
development of resistance mutations.   
It was therefore concluded that routine oral examination for HROLs in HAART 
patients, particularly OPC, could contribute to early identification and management of 
virological failure as well as of multi-drug resistance in this limited resource setting. 
 
9.3 Contribution of thesis to integration of oral health into primary 
health care 
 
Many African countries have not implemented the WHO policy to integrate oral 
health care into PHC (WHO, 2003). To the best of my knowledge, this is the first 
documented pilot project that evaluates the integration of identification and 
management of HROLs by non-oral health personnel at the PHC level, at both the 
health facility and the community levels. Assessment of the barriers was beyond the 
scope of our study. 
Study protocols that describe the implementation and evaluation process 
have been developed and published. These provide a useful reference point for 
tailor-making and comparing results in various backgrounds. In addition, barriers and 
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enablers have been detailed in various publications for reference in future 
implementation. 
The suggested training programs could be disseminated and adapted in the 
PHC system in Kenya. The findings could be compared in different cadres of health 
care providers, in different ethnic groups and in various resource settings such as in 
the private sector.  
This study confirmed that for sustainable behavior change, training programs 
need to incorporate supportive structures such as reinforcement by policy makers 
and regular support supervision. Assessment of the barriers in the diagnosis and 
management of HROLs was beyond the scope of our study.  
Finally, this study demonstrated the clinical significance of HROLs, particularly 
OPC, on HAART-treated patients. This contributes to early identification and 
management of virological failure and of multi-drug resistance by PHC providers in 
this limited resource setting. 
 
9.4 Conclusions   
 
The following conclusions are based on the findings of this PHD study: 
1. PHC providers in Kenya are willing to integrate routine oral examinations of 
their patients into general medical consultations. PHC providers will actually 
carry out the expected oral health tasks with additional emphasis from policy 
makers and supervisors (Chapter 2).  
2. The one-day proposed PHC workers’ trainings in oral health are effective in 
building knowledge and clinical competences in identifying patients with 
HROLs (Chapters 4, 6 and 7).   
3. Diagnosis of HROLs is important in identification and early management of 
HIV-infected patients as well as those who are on HAART (Chapter 8). 
4. Virological failure due to drug resistance mutations should be suspected in 
patients on chronic HAART that present with pseudomembraneous 
candidiasis (Chapter 8). 
5. Routine oral examination for OPC, particularly for pseudomembraneous 
candidiasis, in HAART patients could contribute to early identification and 
management of virological failure and of multi-drug resistance (Chapter 8). 
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 9.5 Recommendations 
 
1. Given the insufficient number of dentists in Kenya, the Ministry of Health 
should collaborate with training institutions (universities and the Kenya 
medical training colleges) and the Kenya Dental Association to introduce 
training programs in oral health care for HIV patients to all PHC providers 
countrywide. 
2. To disseminate the training program in limited resource settings, three 
strategies are recommended: 
a) The proposed training program should be integrated as modules into 
existing HIV training programs to minimize the cost of implementation;  
b) The Kenya Medical Training School should introduce the proposed training 
programs into its curriculum of pre-service training;  
c) County and sub-county heads should include the proposed training 
program in HROLs in the ongoing continuous medical education sessions, 
especially for the staff working in the CCCs. 
3. Inclusion of routine oral examination for OPC in the WHO clinical criteria is 
necessary.  
 
Future avenues for research 
1. As data are lacking in literature, the proposed training programs and 
questionnaire need to be further evaluated to compare and validate the 
results of this study. 
2. Owing to the small sample size of the study on drug resistance, a similar 
study using a larger sample size is recommended to validate the findings that 
have been reported in this study.  
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De dringende noodzaak om de mondgezondheidszorg van HIV patiënten te 
integreren op het niveau van de eerstelijns gezondheidszorg (EGZ) is een punt op 
de wereldagenda van de mondgezondheid. Dit niveau is namelijk het meest 
toegankelijk voor de zorg van de bijna 90 % HIV geïnfecteerde patiënten die HIV 
gerelateerde orale laesies ontwikkelen (HROLs). Deze laesies, meestal 
oropharyngeale candidiasis (OPC), hebben een negatieve invloed op het totale 
welzijn van de patiënten en zouden behandeld kunnen worden op EGZ niveau. In de 
hoofdstukken 1 tot en met 8 beantwoordt dit proefschrift systematisch de 
overheersende vraag – kunnen de EGZ medewerkers in Kenia de diagnose en 
behandeling van de mondzorg van HROLs van HIV patiënten op een effectieve wijze 
integreren in hun klinische praktijk? 
Gegeven het multidisciplinaire en dynamische karakter van de EGZ systemen, 
geven de auteurs in Hoofdstuk 1 een brede kijk op het systeem van de 
volksgezondheid in Kenia, waarin het EGZ systeem verankerd is. De focus ligt op de 
structuur van het zich in de opbouwfase bevindende systeem van gezondheidszorg 
en de link met de veranderende overheidspolitiek, beide gericht op het verbeteren 
van de dienstverlening via het versterken van het tweetraps EGZ systeem. Op het 
gemeenschapsniveau, de eerste trap, wordt het EGZ systeem hoofdzakelijk bemand 
door gekozen leden vanuit de gemeenschap, ‘community health workers’ (CHWs) 
genoemd, die geen professionele zorgverleners zijn. De tweede trap omvat 
eerstelijns zorgfaciliteiten (gezondheidscentra, apotheken en klinieken). Deze 
faciliteiten worden hoofdzakelijk bemand door ‘clinical officers’ (COs) en 
verpleegkundigen, die, als eerstelijns professionele zorgverleners, diagnostische en 
curatieve diensten mogen verlenen. In dit proefschrift gebruiken we voor COs en 
verpleegkundigen de term ‘professionele zorgverleners’ (PZLs).  
Het onderzoeksgebied van het project – het Oost-Nairobi District in de 
provincie Nairobi, Kenia – , wordt beschreven, inclusief de geografische locaties van 
de test en controle divisies, respectievelijk Njiru en Makadara. De bevolking, een 
multiculturele gemeenschap van bijna 1 miljoen mensen, leeft in een situatie met 
een laag inkomen en een hoge prevalentie van HIV van meer dan 8 %. In de 
hoofdstukken 2 tot en met 8 worden het klinische belang van zowel een (vroege) 
diagnose van HROLs (om een vroege behandeling van een HIV infectie en het 
monitoren van de ziekte HIV mogelijk te maken), alsmede de respons op de 
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medicamenteuze behandeling met een zeer actieve antiretrovirale therapie (HAART), 
uitgewerkt.  
Net als in de rest van het land, kan ook in het Oost-Nairobi District door de 
huidige mondzorgverleners niet aan de toenemende mondzorgvraag van HIV 
patiënten worden voldaan. De hiërarchische, maar complementaire structuur van het 
EGZ system wordt beschreven. Het vier jaar durende pilot project wordt toegelicht in 
een tijdlijn diagram.  
Om de EGZ zorgverleners te betrekken bij taken op het gebied van de 
mondgezondheid, was de ontwikkeling van deze competenties via training 
noodzakelijk, met de wetenschap dat deze zorgverleners a) druk waren met andere 
taken op het gebied van de algemene gezondheidszorg; b) een verandering nodig 
hadden in houding en gedrag om de nieuwe taken op duurzame wijze uit te voeren; 
en c) slechts beperkte taken toegewezen konden krijgen, omdat het geen 
mondzorgverleners betrof en taken op het gebied van de mondgezondheid complex 
zijn. De eerste stap was daarom het onderzoeken van de bereidheid van de PZLs 
om routinematig een mondonderzoek uit te voeren (Hoofdstuk 2). Hiertoe werd een 
47 items tellende vragenlijst, gebaseerd op de Theorie van Gepland Gedrag, 
ontwikkeld en afgenomen bij 216 PZLs werkzaam in alle 54 EGZ faciliteiten in de 
provincie Nairobi in een cross-sectioneel onderzoek. De conclusie was dat PZLs 
bereid waren om de mondgezondheidszorg van een patiënt te integreren in hun 
normale medische consult. Om ze verder te motiveren om routinematig een 
mondonderzoek te verrichten, was het noodzakelijk om a) het belang van een 
dergelijk onderzoek bij het opsporen van andere orale problemen te benadrukken 
alsmede voor het promoten van de mondgezondheid en b) steun te verkrijgen van 
beleidsmakers, collega’s, supervisors, en specialisten op het gebied van de 
mondgezondheid. Deze bevindingen werden opgenomen in het formuleren en de 
implementatie van een trainings programma voor PZLs op het niveau van 
zorgfaciliteit, en een voor CHWs op gemeenschapsniveau.  
De formulering, implementatie en evaluatie van de twee trainingsprogramma’s 
worden uitgebreid beschreven als twee studieprotocollen in Hoofdstuk 3 en 5. Beide 
protocollen beschrijven studies die uitgevoerd zouden worden in twee delen: een 
retrospectief onderzoek van klinische dossiergegevens en een prospectieve 
cohortstudie met een pre-post controlegroep ontwerp. De beoordeling van de 
klinische vaardigheden van de zorgverleners via schriftelijke zelfbeoordelingen, 
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klinische gegevens en interviews met patiënten, wordt nader toegelicht. Het 
studieprotocol in Hoofdstuk 3 beschrijft de formulering, administratie en evaluatie 
van een trainingsprogramma voor alle PZLs werkzaam in vier zorgfaciliteiten in elke 
divisie. Het programma was bedoeld om de vaardigheden in het herkennen en 
behandelen van orale laesies tijdens poliklinische consulten te verbeteren en de 
verwijzing van patiënten met HROLs voor het testen op HIV mogelijk te maken. 
Hoofdstuk 5 beschrijft op gelijke wijze het trainingsprogramma voor CHWs. Het was 
erop gericht om hun kennis van HROLs te vergroten met als doelen patiënten door 
te verwijzen naar de getrainde PZLs in de gekoppelde zorgfaciliteiten voor verdere 
zorg, en om voorlichting op het gebied van de mondgezondheid te geven aan de 
gemeenschap. CHWs zijn leden van de gemeenschap die geen basistraining in de 
gezondheidszorg hebben, noch een formele baan. Het onderzoek ging daarom 
uitgebreid in op de gezamenlijke aanpak tussen overheidsbeleid, het 
gezondheidszorgsysteem, de gemeenschap en belanghebbenden in de 
gezondheidzorg. Beide protocollen beschrijven pre-test dataverzameling via 
klinische dossiergegevens, interviews met patiënten en schriftelijke 
zelfbeoordelingen. Na de training werd deze dataverzameling gedurende de gehele 
implementatieperiode van respectievelijk zes en negen maanden voortgezet. 
Hoofdstuk 4 beschrijft de kennis van de EGZ zorgverleners bij de 
beginmeting. Deze kennis met betrekking tot HIV gerelateerde onderwerpen op het 
gebied van de mondgezondheid en de mondgezondheid in het algemeen bleek 
onvoldoende te zijn. Bovendien verrichtten zij mondonderzoek niet routinematig, 
zelfs niet bij klachten die een dergelijk onderzoek rechtvaardigden. Indien de mond 
werd onderzocht, beoordeelden ze voornamelijk de aanwezigheid van 'tonsillitis' en 
'parlour', wat duidt op hun focus op de keel en de kleur van de tong. Het feit dat de 
meerderheid ook niet op de hoogte was van de klinische signalen van algemene HIV 
gerelateerde laesies, wees verder op gemiste kansen voor het opsporen van deze 
laesies tijdens medische consulten. De bevindingen onderstreepten de noodzaak 
van training van EGZ zorgverleners, inclusief een praktijksessie, om hun klinische 
vaardigheden in het mondonderzoek en de herkenning van orale ziekten te 
vergroten. De kennis, meningen, ervaringen uit het verleden en de 'huidige 
mondgezondheidszorg' van CHWs worden beschreven in Hoofdstuk 6. Zoals 
verwacht en in overeenstemming met de literatuur, hadden CHWs algemeen 
voorkomende HROLs gezien bij leden van de gemeenschap. Omdat ze leken zijn uit 
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de lokale gemeenschap, met geen formele training in (mond)gezondheid, hadden ze 
weinig kennis van (HIV gerelateerde aspecten van) de mondgezondheid. Een 
gebrek aan kennis van het klinische belang van HROLs verklaarde hun (door henzelf 
gerapporteerde) gebrek aan doorverwijzingen van patiënten naar de zorgfaciliteiten, 
ondanks de hoge dunk die ze hadden over hun eigen rol hierin. Net als bij PLZs 
zorgverleners, was hun bereidheid om leden van de gemeenschap met orale laesies 
te identificeren een voorwaardenscheppende factor in het implementatieproces. 
Deze studie adviseerde een trainingsprogramma voor CHWs om hen in staat te 
stellen de van hen verwachte taken uit te kunnen voeren. 
De training was gericht op het doen toenemen van: a) kennis en competentie 
van de EGZ zorgverleners in het herkennen van HROLs; b) mondonderzoeken door 
PZLs; c) capaciteit van het personeel om patiënten met een hoog risico te 
identificeren en, d) het aantal patiënten verdacht van HIV infectie dat wordt 
doorverwezen vanuit de gemeenschap naar de faciliteiten; e) het testen op HIV in 
het algemeen. Het resultaat van de trainingen wordt gerapporteerd in Hoofdstuk 7. 
In de testgroep, waren de post-training scores van PZLs (n = 27, respons 84%) en 
CHWs (n = 330, respons 80%) significant hoger dan de pre-training scores. Voor 
kennis van omstandigheden die een HIV infectie doen vermoeden bleken EGZ 
zorgverleners slechts een marginaal grotere kennis bleek te bezitten na de training. 
Dit wees op de noodzaak om bij toekomstige EGZ trainingen meer nadruk te leggen 
op omstandigheden die een HIV infectie doen vermoeden. De scores waren 
statistisch significant hoger dan die van de PZLs en CHWs in de controlegroep. 
Testgroep PZLs verbeterden hun klinische prestaties tijdens consulten met 
betrekking tot de frequentie van mondonderzoek en de diagnose op HIV 
gerelateerde laesies. Zij verbeterden ook hun nauwkeurigheid in het identificeren 
van de WHO-EC Clearing House 'groep 1' HROLs (OPC, Kaposi-sarcoom en 
Herpes zoster) aanzienlijk. Daarnaast verwezen getrainde CHWs significant meer 
patiënten met HROLs door van de gemeenschap naar zorgfaciliteiten.  
Het hoge aantal doorverwijzingen (n = 646) van patiënten met HROLs uit de 
gemeenschap verhoogde niet de prestaties in de zorgfaciliteiten betrokken bij de 
interventie. Bovendien, bijna de helft van de patiënten met HROLs die werden 
doorverwezen (‘outpatiënt clinic’) ondergingen geen HIV test. Dit hoofdstuk beschrijft 
waarom de toegenomen kennis en klinische prestaties noch de totale HIV test 
aantallen van poliklinieken in het interventiegebied, noch het totale percentage van 
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geïdentificeerde HIV positieve gevallen deden toenemen. Redenen en verklaringen 
zijn: a) hoewel de frequentie van mondonderzoek toenam, was het nog steeds 
suboptimaal, waarschijnlijk als gevolg van een hoge werkbelasting en beperkte tijd 
per patiënt, b) sommige van de gediagnosticeerde laesies, vooral parodontale 
infecties, werden door de PZLs niet doorverwezen voor een HIV test, waarschijnlijk 
vanwege een zeer laag geachte kans op een HIV infectie; c) sommige van de 
patiënten in ‘outpatiënt clinics’ gediagnosticeerd met HROLs wezen een HIV test af, 
waarschijnlijk vanwege een lage risicoperceptie en het feit dat de locatie van het HIV 
test laboratorium buiten de spreekkamer patiënten met HROLs ontmoedigde om een 
HIV test te laten doen vanwege de angst voor een stigma en lange wachtrijen; en d) 
patiënten die werden doorverwezen vanuit de gemeenschap afzagen van verdere 
zorg in de zorgfaciliteiten. De tegenzin om zich te laten testen op HIV is een 
nationale zorg in Kenia, waar slechts een derde van de bevolking is getest, ondanks 
uitgebreid nationale campagnes en gratis tests. Naast de bekende redenen, zoals 
lage risicoperceptie en angst voor stigmatisering, viel op dat HROLs, vooral OPC, 
verkeerd werden geduid en gezien werden als 'hekserij' of 'gastro-intestinale 
stoornissen'. 
Andere onvermijdbare beperkingen die invloed hadden op het project, worden 
beschreven tegen de achtergrond van het zich ontwikkelende systeem van 
gezondheidszorg. Enkele zijn: landelijke tekorten aan zorgverleners, die 
resulteerden in een kleinere steekproefgrootte in de controle groep, en het elders te 
werk stellen van PLZs  na de start van de implementatie fase (dit kan het effect van 
het trainingsprogramma verwaterd hebben, dat ook werd opgemerkt door de daling 
van het percentage van de mondonderzoeken in het interventie cohort). De derde 
beperking was een gelijktijdig lopende nationale HIV campagne, die massaal 
mensen mobiliseerde om zich te laten testen, en resulteerde in een sterke stijging 
van mondonderzoeken. Daarnaast waren er gedurende de interventie periode deels 
tekorten in de beschikbaarheid van HIV-testen. Dit hoofdstuk laat in een notendop 
zien dat EGZ zorgverleners op een effectieve wijze mondsgezondheidszorg van 
HIV-patiënten kunnen integreren in hun dagelijkse praktijk en laat zien hoe dit proces 
verloopt. 
Hoofdstuk 8 concentreert zich op OPC, de meest voorkomende HROL. Het 
doel van dit deel van het project was het bepalen van antiretroviral drug resistentie 
patronen bij patiënten die chronische HAART gebruikten en toch OPC hadden. 
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Getrainde EGZ zorgverleners identificeerden via mondonderzoek HAART patiënten 
met OPC in een gespecialiseerde kliniek (‘CCC’) in het testdistrict. De status van 
deze patiënten werd later bevestigd door de ‘principal investigator’. Patiënten in de 
gemeenschap die door de getrainde CHWs werden geïdentificeerd, werden ook 
doorverwezen naar een CCC, wat liet zien hoe EGZ zorgverleners van alle niveaus 
ingezet kunnen worden voor het identificeren van HROLs. In deze studie werden 
een aantal belangrijke bevindingen gedaan. Deze zijn: a ) 29 van de 45 patiënten 
( 64 % ) met OPC had virologisch falen na een gemiddelde van zes jaar HAART, b ) 
van de drie typen OPC was pseudomembraneuze candidiasis meer gerelateerd aan 
virologisch falen, en bleek aanwezig bij 93 % van de patiënten met virologisch falen; 
c ) patiënten met virologisch falen hadden significant vaker episoden met OPC 
doorgemaakt dan die met een niet-detecteerbare virale lading, en bleken een hoger 
gemiddeld aantal CD4-cellen te hebben, en d ) er werd een groot aantal mutaties 
gevonden, met name voor nucleoside reverse transcriptaseremmers (NRTI's) en 
NNRTI's. Ook werden thymidine-analogue mutations (TAMs) gevonden, hetgeen de 
mogelijkheden voor tweede lijns behandeling in Kenia ernstig beperkt. 
Ondanks het klinisch belang van OPC, blijven de eerdere bevindingen 
(hoofdstuk 4, 6 en 7) dat EGZ zorgverleners niet routinematig een mondonderzoek 
uitvoeren en niet competent zijn om laesies te identificeren een serieus punt van 
aandacht. We observeerden ook dat EGZ zorgverleners het klinische belang van 
mondonderzoek bij de identificatie van OPC niet erkennen omdat noch 
mondonderzoek noch OPC wordt benadrukt in de WHO klinische criteria voor falen 
van de behandeling, die veel toegepast worden in deze situatie met slechts beperkte 
middelen. Deze PhD studie heeft aangetoond dat routinematig mondonderzoek op 
aanwezigheid van OPC bij patiënten met HAART, een bijdrage zou kunnen leveren 
aan vroege identificatie en management van virologisch falen en multi-drug 
resistentie.  
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